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1 Introduction

This document includes a draft CR for capturing agreements on inbound HeNB mobility in TS 36.331. The main intention of this CR is to create some focus on capturing the essential parts in a proper manner in the stage 3. Delaying this aspect further increases the risk of errors and poor specification. Even for capturing the more basic aspects, quite some discussion seems to be required, as reflected in the 11 proposals included in the discussion part of this document.

RAN2 is requested to discuss and conclude these proposals and to review and endorse the corresponding CR that is attached.

2 Discussion

Quick summary of updates required in the CR
· For LTE intra-freq/inter-freq, and for UMTS inter-freq, the measurement configuration can include a PSC/PCI range of cells for which the UE is allowed to report the SI information (if available)

· Also included for inter-RAT (TBC)
· UE can indicate whether reported cell (for which it has not performed preliminary access check, details FFS) is a likely/ unlikely member CSG cell. Applies for intraF, interF and inter-RAT, on a per cell basis
· If the UE has already acquired the SI information when sending a measurement report, it can include the information for one cell per frequency
· Access check result only need to be a 1 bit indication (in addition to information already agreed), set if the UE is a member UE of a CSG or hybrid cell, and not included in all other cases
2.1 Proximity indication
General
· The proximity indication is provided only if the network indicates support of ‘inbound HO’

· It is assumed that when the UE leaves the CSG area while the measurement is (still) configured, it provides a ‘non-proximity’ indication
Proposal 1
When the UE leaves the CSG area while the measurement is (still) configured, it provides a ‘non-proximity’ indication

Configurability
· There seems no real need to have UE-specific values for the inbound HO support indicator. All measurement related information is configured by dedicated signalling. However, proximity indication seems a little difficult to model as a measurement (see next section)
· A single indicator is considered sufficient (i.e. rather than one per neighbouring frequency)

Proposal 2
Indicate the inbound HeNB handover support within SIB2. If supported, the UE shall provide proximity indications

Proximity indication

· The proximity indication could either be modelled as a measurement report or as a request for the network to perform a reconfiguration

· The network configures if the UE should provide a proximity indication i.e. this is to be done only if inbound handover is supported
· It seems sufficient to have a general on/ off configuration option seems sufficient. For measurements the configuration options are currently provided within measurement objects and within reporting configurations. The measurement objects are however per frequency. Furthermore, none of the currently defined mandatory reportConfig parameters seem really applicable (quantities, maxCell, interval, amount)

Proposal 3
Support the proximity indication by means of a new general purpose RRCConnectionReconfigurationRequest message (and a corresponding new procedure)

Contents proximity indication
· The proximity indication should support the following content:
· Type: a field indicating what kind of reconfiguration the UE is requesting

· For proximity, the proposal is to use a general functional name (‘configMeas’) rather than a very specific one e.g. closeToAllowedCSG

· Target carrier frequency

· An optional field at message level, since it may also be useful for some other purposes
Proposal 4
Include the fields type (configMeas, spares) and carrierFrequency in the new message

2.2 Measurement configuration & reporting
Requirements/ general principles/ wish list

· None

Measurement events

· The agreement is that even for inter-frequency the UE does not delay measurement reporting to determine CSG membership, hence the usefulness of parameters aiming to encourage/ discourage handover to specific types of cells is limited

Proposal 5
Re-use existing measurement events without modifying their definitions
s-Measure

· UEs are allowed to perform measurements although the serving cell quality is above s-Measure i.e. s-Measure is only defined to allow UEs to reduce battery consumption. So, it is perfectly allowed for a UE implementation to anyhow try detecting CSG cells e.g. to start acquisition of system information early

· For intra-frequency normal mobility applies i.e. UE should be on the best cell on the frequency irrespective of whether it is a CSG cell or not - so no special treatment seems needed
· For inter-frequency, EUTRAN could adjust s-Measure upon receiving a proximity indication (not applicable if the measurement was already configured). Note that autonomous search is assumed to be completely up to UE implementation i.e. so not constrained by s-Measure

Proposal 6
No changes regarding (use of) s-Measure
Reporting of status information

· An additional field is used to report the status of cells in the confustion PCI-range.

· In case the prelimiary access check has been performed, the following values apply:

· normal: for hybrid cells of which the UE determined it is non-member

· member: for CSG/ hybrid cells of which the UE determined it is member

· notAllowed: for CSG cells of which the UE determined it is non-member
· In case the preminary access check has not been performed, the following values apply:

· likelyMember: for cells which the UE assumes to be likely candidates i.e. cells for which it would like to perform a preliminary access check
· unlikelyMember: for cells for which the UE assumes it is unlikely to be a member of e.g. because it is outside the proximity area

Proposal 7
Add field cellStatus to MeasResultEUTRA within the MeasurementReport message, with values: (normal, member, notAllowed) when preliminary access has been performed and (likelyMember, unlikelyMember) otherwise. The UE only includes the field for cells within the confusion PCI-range
Changes compared to original Tdoc:

· UE can indicate whether reported cell (for which it has not performed preliminary access check, details FFS) is a likely/ unlikely member CSG cell. Applies for intraF, interF and inter-RAT, on a per cell basis
· Implemented at cell level measResultRAT, but this will introduce PER overhead
· Access check result only need to be a 1 bit indication (in addition to information already agreed), set if the UE is a member UE of a CSG or hybrid cell, and not included in all other cases
Reporting of available HandOver Preparation Information (HO-PI)
· Handover preparation information (at least) includes the following fields: cellGlobalId (plmn-Id + cellIdentity ), TAC, plmn-IdentityList.

· Total size of HO-PI (66- 198b) is significant compared to typical size measurement report (~70b when 2 cells are included). Hence, it seems desirable to report the information only for the range of PCIs for which this is really needed

Proposal 8
If EUTRAN indicates support of inbound HO, it may optionally configure a range of ‘confusion PCIs’ in the measObject. UEs report the available HO-PI only for cells within the indicated PCI-range, if any

Changes compared to original Tdoc:

· PCI ranges are also included for inter-RAT (TBC), but PCI range still TBD for inter-RAT

Proposal 9
The HO-PI (at least) includes the following fields: cellGlobalId (plmn-Id + cellIdentity ), TAC, plmn-IdentityList

Changes compared to original Tdoc:

· If the UE has already acquired the SI information when sending a measurement report, it can include the information for one cell per frequency
Global cell identity request/ reporting

Re-use of reportCGI procedure
· If it is agreed to use autonomous gaps, a bit is needed to indicate that the measurement should be performed regardless of the existence of available idle periods (as applies for reportCGI) 

· There does not seem a strong need to modify how long the UE should try acquiring the system information i.e. the existing timer T321  (1s for E-UTRA) can be re-used

· Some enhancements/ extensions that may be considered:

· Simultaneous support for multiple cells

· Although it may not be that likely that multiple cells (with PCI confusion) trigger a MeasurementReport more or less at the same time
· Simultaneous support for more than one frequency does not seem really needed

·  Implicit clearing upon sending the measurement report (to avoid signalling to release the measurement)

· The measurement may occur rather frequently. The implicit release can apply also for SON-ANR
· The basic mechanism is very similar i.e. as a minimum, only one bit is needed

Proposal 10
Re-use the reportCGI procedure for the E-UTRAN initiated reporting of the HO-PI
Note
If it is agreed to use autonomous gaps, a bit (applicable only for purpose is set to reportCGI) should be introduced in the reportingConfigEUTRA to indicate whether or not the measurement may be performed outside available idle periods

Proposal 11
RAN2 is requested to discuss and conclude the need to enhance the procedure by introducing simultaneous support <not agreed> for multiple cells and implict release <TBD>
3 Conclusion & recommendation
This paper includes the following proposals, that RAN2 is requested to conclude:

Proposal 1
When the UE leaves the CSG area while the measurement is (still) configured, it provides a ‘non-proximity’ indication

Proposal 2
Indicate the inbound HeNB handover support within SIB2. If supported, the UE shall provide proximity indications

Proposal 3
Support the proximity indication by means of a new general purpose RRCConnectionReconfigurationRequest message (and a corresponding new procedure)

Proposal 4
Include the fields type (configMeas, spares) and carrierFrequency in the new message

Proposal 5
Re-use existing measurement events without modifying their definitions
Proposal 6
No changes regarding (use of) s-Measure
Proposal 7
Add field cellStatus to MeasResultEUTRA within the MeasurementReport message, with values: (normal, member, notAllowed) when preliminary access has been performed and (likelyMember, unlikelyMember) otherwise. The UE only includes the field for cells within the confusion PCI-range
· Implemented at cell level measResultRAT, but this will introduce PER overhead
Proposal 8
If EUTRAN indicates support of inbound HO, it may optionally configure a range of ‘confusion PCIs’ in the measObject. UEs report the available HO-PI only for cells within the indicated PCI-range, if any

· PCI ranges are also included for inter-RAT (TBC), but PCI range still TBD for inter-RAT

Proposal 9
The HO-PI (at least) includes the following fields: cellGlobalId (plmn-Id + cellIdentity ), TAC, plmn-IdentityList

Proposal 10
Re-use the reportCGI procedure for the E-UTRAN initiated reporting of the HO-PI
Proposal 11
RAN2 is requested to discuss and conclude the need to enhance the procedure by introducing simultaneous support for multiple cells and implict release
Attached is a corresponding draft CR. In case RAN2 finds (some of) these proposals not to be agreeable, Samsung will be happy to update this CR accordingly.

Note
The actual CR may use slightly different language as in the above proposals e.g. the CR uses about accessControlPCI-Range rather than confusionPCI-Range
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Figure 5.3.x.1-1: RRC connection reconfiguration request, successful

The purpose of this procedure is to request EUTRAN to perform a reconfiguration.

eNote 1:
Is there a need for failure handling i.e. what if no reconfiguration is received within a defined period of time; should the UE retry. Note that for other cases we only have a single attempt, although upper layers may issue a new trigger.
eNote 2
How do we deal with the transaction identity i.e. is there a need for the UE to detect that its request was acted upon by means of the transaction identity. Or can this be done otherwise e.g. the trigger condition would normally not persist anymore when the UE may initiate a retry (assuming EUTRAN takes appropriate action).
5.3.x.2
Initiation

A UE in RRC_CONNECTED initiates the procedure when one of the following conditions is met:

1>
If SystemInformationBlockType2 includes the field reportHeNBproximity; and
1>
if the UE enters enters or leaves the geographical area near a CSG or hybrid cell; and

1>
if there is no measId value in the measIdList:that is linked to a measObjectId corresponding to the carrier frequency at which the concerned CSG or hybrid cell operates;
Upon initiation of the procedure, the UE shall:

1>
;

5.3.x.3
Actions related to transmission of RRCConnectionReconfigurationRequest message

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

1>
If SystemInformationBlockType2 includes the field reportHeNBproximity: 
2>
if the UE enters the geographical area near a CSG or hybrid cell and there is no measId value in the measIdList:that is linked to a measObjectId corresponding to the carrier frequency at which the concerned CSG or hybrid cell operates; or
2>
if the UE leaves the geographical area near a CSG or hybrid cell and there is a measId value in the measIdList:that is linked to a measObjectId corresponding to the carrier frequency at which the concerned CSG or hybrid cell operates
3>
set type to 'modifyMeasConfig';
3>
include the ' carrierFreq' and set it to the carrier frequency at which the concerned CSG or hybrid cell operates;
<Cut until the next modified section>
5.5.4
Measurement report triggering

5.5.4.1
General

The UE shall:

1>
for each measId included in the measIdList within VarMeasConfig:
2>
if the corresponding reportConfig includes a purpose set to 'reportStrongestCellsForSON':

3>
consider any neighbouring cell detected on the associated frequency to be applicable;

2>
else if the corresponding reportConfig includes a purpose set to 'reportCGI':

3>
consider any neighbouring cell detected on the associated frequency/ set of frequencies (GERAN) which has a physical cell identity matching the value of the cellForWhichToReportCGI included in the corresponding measObject within the VarMeasConfig to be applicable;

2>
else:

3>
if the corresponding measObject concerns E-UTRA:

4>
consider any neighbouring cell detected on the associated frequency to be applicable when the concerned cell is not included in the blackCellsToAddModList defined within the VarMeasConfig for this measId;

3>
else if the corresponding measObject concerns UTRA or CDMA2000:

4>
consider a neighbouring cell on the associated frequency to be applicable when the concerned cell is included in the cellsToAddModList defined within the VarMeasConfig for this measId (i.e. the cell is included in the white-list);

3>
else if the corresponding measObject concerns GERAN:

4>
consider a neighbouring cell on the associated set of frequencies to be applicable when the concerned cell matches the ncc-Permitted defined within the VarMeasConfig for this measId;

2>
if the triggerType is set to 'event' and if the entry condition applicable for this event, i.e. the event corresponding with the eventId of the corresponding reportConfig within VarMeasConfig, is fulfilled for one or more applicable cells for all measurements after layer 3 filtering taken during timeToTrigger defined for this event within the VarMeasConfig, while the VarMeasReportList does not include an measurement reporting entry for this measId (a first cell triggers the event):

3>
include a measurement reporting entry within the VarMeasReportList for this measId;

3>
set the numberOfReportsSent defined within the VarMeasReportList for this measId to 0;

3>
include the concerned cell(s) in the cellsTriggeredList defined within the VarMeasReportList for this measId;

3>
initiate the measurement reporting procedure, as specified in 5.5.5;

2>
if the triggerType is set to 'event' and if the entry condition applicable for this event, i.e. the event corresponding with the eventId of the corresponding reportConfig within VarMeasConfig, is fulfilled for one or more applicable cells not included in the cellsTriggeredList for all measurements after layer 3 filtering taken during timeToTrigger defined for this event within the VarMeasConfig (a subsequent cell triggers the event):

3>
set the numberOfReportsSent defined within the VarMeasReportList for this measId to 0;

3>
include the concerned cell(s) in the cellsTriggeredList defined within the VarMeasReportList for this measId;

3>
initiate the measurement reporting procedure, as specified in 5.5.5;

2>

if the triggerType is set to 'event' and if the leaving condition applicable for this event is fulfilled for one or more of the cells included in the cellsTriggeredList defined within the VarMeasReportList for this measId for all measurements after layer 3 filtering taken during timeToTrigger defined within the VarMeasConfig for this event:

3>
remove the concerned cell(s) in the cellsTriggeredList defined within the VarMeasReportList for this measId;

3>
if reportOnLeave is set to TRUE for the corresponding reporting configuration:

4>
initiate the measurement reporting procedure, as specified in 5.5.5;
3>
if the cellsTriggeredList defined within the VarMeasReportList for this measId is empty:

4>
remove the measurement reporting entry within the VarMeasReportList for this measId;

4>
stop the periodical reporting timer for this measId, if running;

2>
if the purpose is included and set to 'reportStrongestCells' or to 'reportStrongestCellsForSON' and if a (first) measurement result is available for one or more applicable cells:

3>
include a measurement reporting entry within the VarMeasReportList for this measId;

3>
set the numberOfReportsSent defined within the VarMeasReportList for this measId to 0;

3>
initiate the measurement reporting procedure, as specified in 5.5.5;

NOTE 1:
If the purpose is set to 'reportStrongestCells', the UE initiates a first measurement report immediately after the quantity to be reported becomes available for at least either serving cell or one of the applicable cells. If the purpose is set to 'reportStrongestCellsForSON', the UE initiates a first measurement report when it has determined the strongest cells on the associated frequency.

2>
upon expiry of the periodical reporting timer for this measId:
3>
initiate the measurement reporting procedure, as specified in 5.5.5;

2>
if the purpose is included and set to 'reportCGI' and if the UE acquired the information needed to set all fields of cellGlobalId for the requested cell:

3>
include a measurement reporting entry within the VarMeasReportList for this measId;

3>
set the numberOfReportsSent defined within the VarMeasReportList for this measId to 0;

3>
stop timer T321;

3>
initiate the measurement reporting procedure, as specified in 5.5.5;

2>
upon expiry of the T321 for this measId:
3>
include a measurement reporting entry within the VarMeasReportList for this measId;

3>
set the numberOfReportsSent defined within the VarMeasReportList for this measId to 0;

3>
initiate the measurement reporting procedure, as specified in 5.5.5;

NOTE 2:
The UE does not stop the periodical reporting with triggerType set to 'event' or to 'periodical' while the corresponding measurement is not performed due to the serving cell RSRP being equal to or better than s-Measure or due to the measurement gap not being setup.

NOTE 3:
If the UE is configured with DRX, the UE may delay the measurement reporting for event triggered and periodical triggered measurements until the Active Time, which is defined in TS 36.321 [6].

<Cut until the next modified section>
5.5.5
Measurement reporting
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Figure 5.5.5-1: Measurement reporting

The purpose of this procedure is to transfer measurement results from the UE to E-UTRAN.

For the measId for which the measurement reporting procedure was triggered, the UE shall set the measResults within the MeasurementReport message as follows:

1>
set the measId to the measurement identity that triggered the measurement reporting;

1>
set the measResultServCell to include the quantities of serving cell;

1>
if there is at least one applicable neighbouring cell to report:

2>
set the measResultNeighCells to include the best neighbouring cells up to maxReportCells in accordance with the following:
3>
if the triggerType is set to 'event':
4>
include the cells included in the cellsTriggeredList as defined within the VarMeasReportList for this measId;

3>
else:

4>
include the applicable cells for which the new measurement results became available since the last periodical reporting or since the measurement was initiated or reset;

NOTE:
The reliability of the report (i.e. the certainty it contains the strongest cells on the concerned frequency) depends on the measurement configuration i.e. the reportInterval. The related performance requirements are specified in TS 36.133 [16].

3>
for each cell that is included in the measResultNeighCells, include the physCellId;
3>
if the triggerType is set to 'event'; or the purpose is set to 'reportStrongestCells' or to 'reportStrongestCellsForSON':

4>
for each included cell, include the layer 3 filtered measured results in accordance with the reportConfig for this measId, ordered as follows:

5>
if the measObject associated with this measId concerns E-UTRA:

6>
set the measResult to include the quantity(ies) indicated in the reportQuantity within the concerned reportConfig in order of decreasing triggerQuantity, i.e. the best cell is included first;

5>
else:

6>
set the measResult to the quantity as configured for the concerned RAT within the quantityConfig in order of decreasing quantity, i.e. the best cell is included first;

3>
else if the purpose is set to 'reportCGI':

4>
if the mandatory present fields of the cellGlobalId for the cell indicated by the cellForWhichToReportCGI in the associated measObject have been obtained:

5>
include the cgi-Info containing all the fields that have been successfully acquired;

3>
for each cell that is included in the measResultNeighCells which the physCellId is part of the 'accessControlPCI-Range' included in the associated measObject:
4>
if the UE managed to acquire the csg-Identity from the concerned cell:
5>
include the cgi-Info containing all the fields that have been successfully acquired, if the cell is the best of the CSG/ hybrid cells for which this information is available;

5>
if the csg-Identity of the cell is included in the UE’s allowed CSG list:

6>
include the cellStatus and set it to member;
5>
else if cell concerns a CSG cell and the csg-Identity of the cell is not included in the UE’s allowed CSG list:

6>
include the cellStatus and set it to notAllowed if;
4>
else:

5>
include the cellStatus and set it as follows:

6>
to likelyMember if cell concerns a CSG or hybrid cell of which the csg-Identity is likely to be included in the UE’s allowed CSG list;
6>
to unlikelyMember if cell concerns a CSG or hybrid cell of which the csg-Identity is unlikely to be included in the UE’s allowed CSG list;
1>
increment the numberOfReportsSent as defined within the VarMeasReportList for this measId by 1;

1>
stop the periodical reporting timer, if running;

1>
if the numberOfReportsSent as defined within the VarMeasReportList for this measId is less than the reportAmount as defined within the corresponding reportConfig for this measId:

2>
start the periodical reporting timer with the value of reportInterval as defined within the corresponding reportConfig for this measId;

1>
else:

2>
if the triggerType is set to 'periodical':

3> remove the entry within the VarMeasReportList for this measId;

3> remove this measId from the measIdList within VarMeasConfig;

1>
if the measured results are for CDMA2000 HRPD:

2>
set the preRegistrationStatusHRPD to the UE's CDMA2000 upper layer's HRPD preRegistrationStatus;

1>
if the measured results are for CDMA2000 1xRTT:

2>
set the preRegistrationStatusHRPD to 'FALSE';

1>
submit the MeasurementReport message to lower layers for transmission, upon which the procedure ends;

6.2
RRC messages

NOTE:
The messages included in this section reflect the current status of the discussions. Additional messages may be included at a later stage.

6.2.1
General message structure

<Cut until the next modified section>
–
UL-DCCH-Message
The UL-DCCH-Message class is the set of RRC messages that may be sent from the UE to the E‑UTRAN on the uplink DCCH logical channel.

-- ASN1START

UL-DCCH-Message ::= SEQUENCE {


message




UL-DCCH-MessageType

}

UL-DCCH-MessageType ::= CHOICE {


c1





CHOICE {



csfbParametersRequestCDMA2000


CSFBParametersRequestCDMA2000,



measurementReport





MeasurementReport,



rrcConnectionReconfigurationComplete
RRCConnectionReconfigurationComplete,



rrcConnectionReestablishmentComplete
RRCConnectionReestablishmentComplete,



rrcConnectionSetupComplete



RRCConnectionSetupComplete,



securityModeComplete




SecurityModeComplete,



securityModeFailure





SecurityModeFailure,



ueCapabilityInformation




UECapabilityInformation,
ulHandoverPreparationTransfer


ULHandoverPreparationTransfer,



ulInformationTransfer




ULInformationTransfer,



counterCheckResponse




CounterCheckResponse,


rrcConnectionReconfigurationRequest

RRCConnectionReconfigurationRequest,



spare4 NULL,



spare3 NULL, spare2 NULL, spare1 NULL


},


messageClassExtension
SEQUENCE {}

}

-- ASN1STOP

6.2.2
Message definitions

–
RRCConnectionReconfigurationRequest
The RRCConnectionReconfigurationRequest message is used to request a reconfiguration of the RRC connection.

Signalling radio bearer: SRB1
RLC-SAP: AM

Logical channel: DCCH

Direction: UE to E‑UTRAN

RRCConnectionReconfigurationRequest message
-- ASN1START

RRCConnectionReconfigurationRequest ::= SEQUENCE {


criticalExtensions




CHOICE {



c1








CHOICE {




rrcConnectionReconfigurationRequest-r8













RRCConnectionReconfigurationRequest-r8-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},


criticalExtensionsFuture


SEQUENCE {}


}

}

RRCConnectionReconfigurationRequest-r8-IEs ::= SEQUENCE {


type







ENUMERATED {












modifyMeasConfig, spare7, spare6, spare5,











spare4, spare3, spare2, spare1},

carrierFreq






ARFCN-ValueEUTRA




OPTIONAL,


nonCriticalExtension



SEQUENCE {}






OPTIONAL

}

-- ASN1STOP

	RRCConnectionReestablishmentRequest field descriptions

	type
Indicates which kind of reconfiguration the UE wouild like EUTRAN to perform.


6.3
RRC information elements

6.3.1
System information blocks

–
SystemInformationBlockType2

The IE SystemInformationBlockType2 contains radio resource configuration information that is common for all UEs.

NOTE:
UE timers and constants related to functionality for which parameters are provided in another SIB are included in the corresponding SIB.

SystemInformationBlockType2 information element
-- ASN1START

SystemInformationBlockType2 ::=

SEQUENCE {


ac-BarringInfo





SEQUENCE {



ac-BarringForEmergency



BOOLEAN,



ac-BarringForMO-Signalling


AC-BarringConfig



OPTIONAL,
-- Need OP



ac-BarringForMO-Data



AC-BarringConfig



OPTIONAL
-- Need OP


}

















OPTIONAL,
-- Need OP


radioResourceConfigCommon


RadioResourceConfigCommonSIB,


ue-TimersAndConstants



UE-TimersAndConstants,


freqInfo






SEQUENCE {



ul-CarrierFreq





ARFCN-ValueEUTRA



OPTIONAL,
-- Need OP



ul-Bandwidth





ENUMERATED {n6, n15, n25, n50, n75, n100}




















OPTIONAL,
-- Need OP



additionalSpectrumEmission


AdditionalSpectrumEmission


},


mbsfn-SubframeConfigList


MBSFN-SubframeConfigList


OPTIONAL, 
-- Need OR

timeAlignmentTimerCommon


TimeAlignmentTimer,


...,

v9x0-NCE-Fields





SEQUENCE {



reportHeNBproximity




ENUMERATED {true}



OPTIONAL 
-- Need OR

}
}

AC-BarringConfig ::=



SEQUENCE {


ac-BarringFactor




ENUMERATED {












p00, p05, p10, p15, p20, p25, p30, p40,











p50, p60, p70, p75, p80, p85, p90, p95},


ac-BarringTime





ENUMERATED {s4, s8, s16, s32, s64, s128, s256, s512},


ac-BarringForSpecialAC



BIT STRING (SIZE(5))

}

MBSFN-SubframeConfigList ::= 

SEQUENCE (SIZE (1..maxMBSFN-Allocations)) OF MBSFN-SubframeConfig

MBSFN-SubframeConfig ::=


SEQUENCE {


radioframeAllocationPeriod


ENUMERATED {n1, n2, n4, n8, n16, n32},


radioframeAllocationOffset


INTEGER (0..7),


subframeAllocation




CHOICE {



oneFrame






BIT STRING (SIZE(6)),



fourFrames






BIT STRING (SIZE(24))


}

}

-- ASN1STOP

	SystemInformationBlockType2 field descriptions

	ac-BarringForEmergency

Access class barring for AC 10.

	ac-BarringForMO-Signalling

Access class barring for mobile originating signalling.

	ac-BarringForMO-Data

Access class barring for mobile originating calls.

	ac-BarringFactor

If the random number drawn by the UE is lower than this value, access is allowed. Otherwise the access is barred. The values are interpreted in the range [0,1): p00 = 0, p05 = 0.05, p10 = 0.10,…,p95 = 0.95.

	ac-BarringTime

Mean access barring time value in seconds.

	ac-BarringForSpecialAC

Access class barring for AC 11-15. The first/ leftmost bit is for AC 11, the second bit is for AC 12, and so on.

	ul-CarrierFreq

For FDD: If absent, the (default) value determined from the default TX-RX frequency separation defined in TS 36.101 [42, table 5.7.3-1] applies.

For TDD: This parameter is absent and it is equal to the downlink frequency.

	ul-Bandwidth

Parameter: transmission bandwidth configuration, NRB, in uplink, see TS 36.101 [42, table 5.6-1]. Value n6 corresponds to 6 resource blocks, n15 to 15 resource blocks and so on. If for FDD this parameter is absent, the uplink bandwidth is equal to the downlink bandwidth. For TDD this parameter is absent and it is equal to the downlink bandwidth.

	mbsfn-SubframeConfigList

Defines the subframes that are reserved for MBSFN in downlink.

	radioFrameAllocationPeriod, radioFrameAllocationOffset

Radio-frames that contain MBSFN subframes occur when equation SFN mod radioFrameAllocationPeriod = radioFrameAllocationOffset is satisfied. Value n1 for radioframeAllocationPeriod denotes value 1, n2 denotes value 2, and so on. When fourFrames is used for subframeAllocation, the equation defines the first radio frame referred to in the description below. Values n1 and n2 are not applicable when fourFrames is used.

	subframeAllocation

Defines the subframes that are allocated for MBSFN within the radio frame allocation period defined by the radioFrameAllocationPeriod and the radioFrameAllocationOffset.

	oneFrame

“1” denotes that the corresponding subframe is allocated for MBSFN. The following mapping applies:

FDD: The first/leftmost bit defines the MBSFN allocation for subframe #1, the second bit for #2, third bit for #3 , fourth bit for #6, fifth bit for #7, sixth bit for #8.

TDD: The first/leftmost bit defines the allocation for subframe #3, the second bit for #4, third bit for #7, fourth bit for #8, fifth bit for #9. Uplink subframes are not allocated. The last bit is not used.

	fourFrames

A bit-map indicating MBSFN subframe allocation in four consecutive radio frames, “1” denotes that the corresponding subframe is allocated for MBSFN. The bitmap is interpreted as follows:

FDD: Starting from the first radioframe and from the first/leftmost bit in the bitmap, the allocation applies to subframes #1, #2, #3 , #6, #7, and #8 in the sequence of the four radio-frames.

TDD: Starting from the first radioframe and from the first/leftmost bit in the bitmap, the allocation applies to subframes #3, #4, #7, #8, and #9 in the sequence of the four radio-frames. The last four bits are not used. Uplink subframes are not allocated.

	reportHeNBproximity
Indicates if the UE is allowed to indicate when it enters/ leaves the geographical area near a CSG or hybrid cell of which it is a member.


eNote
Field description may not be needed

6.3.5
Measurement information elements

<Cut until the next modified section>
–
MeasObjectCDMA2000
The IE MeasObjectCDMA2000 specifies information applicable for inter-RAT CDMA2000 neighbouring cells.

MeasObjectCDMA2000 information element
-- ASN1START

MeasObjectCDMA2000 ::=



SEQUENCE {


cdma2000-Type





CDMA2000-Type,


carrierFreq






CarrierFreqCDMA2000,


searchWindowSize




INTEGER (0..15)





OPTIONAL,
-- Need ON


offsetFreq






Q-OffsetRangeInterRAT



DEFAULT 0,


cellsToRemoveList




CellIndexList





OPTIONAL,
-- Need ON


cellsToAddModList




CellsToAddModListCDMA2000


OPTIONAL,
-- Need ON


cellForWhichToReportCGI



PhysCellIdCDMA2000




OPTIONAL,
-- Need ON


...,

v9x0-NCE-Fields





SEQUENCE {



accessControlPCI-Range



SEQUENCE {}





OPTIONAL,
-- Need OR











-- Details are FFS

}
}

CellsToAddModListCDMA2000 ::=

SEQUENCE (SIZE (1..maxCellMeas)) OF CellsToAddModCDMA2000

CellsToAddModCDMA2000 ::=
SEQUENCE {


cellIndex






INTEGER (1..maxCellMeas),


physCellId






PhysCellIdCDMA2000

}

-- ASN1STOP

	MeasObjectCDMA2000 field descriptions

	cdma2000-Type

The type of CDMA2000 network: CDMA2000 1xRTT or CDMA2000 HRPD.

	carrierInfo

Identifies CDMA2000 carrier frequency for which this configuration is valid.

	searchWindowSize

Provides the search window size to be used by the UE for the neighbouring pilot, see C.S0005-A [25].

	cellsToRemoveList

List of cells to remove from the neighbouring cell list.

	cellsToAddModList

List of cells to add/ modify in the neighbouring cell list.

	cellIndex

Entry index in the neighbouring cell list.

	physCellId

CDMA2000 Physical cell identity of a cell in neighbouring cell list expressed as PNOffset.


–
MeasObjectEUTRA
The IE MeasObjectEUTRA specifies information applicable for intra-frequency or inter-frequency E‑UTRA neighbouring cells.

MeasObjectEUTRA information element
-- ASN1START

MeasObjectEUTRA ::=




SEQUENCE {


carrierFreq






ARFCN-ValueEUTRA,


allowedMeasBandwidth



AllowedMeasBandwidth,


presenceAntennaPort1



PresenceAntennaPort1,


neighCellConfig





NeighCellConfig,


offsetFreq






Q-OffsetRange



DEFAULT dB0,


-- Neighbour cell list


cellsToRemoveList




CellIndexList



OPTIONAL,

-- Need ON


cellsToAddModList




CellsToAddModList


OPTIONAL,

-- Need ON


-- Black list


blackCellsToRemoveList



CellIndexList



OPTIONAL,

-- Need ON


blackCellsToAddModList



BlackCellsToAddModList

OPTIONAL,

-- Need ON


cellForWhichToReportCGI



PhysCellId




OPTIONAL, 

-- Need ON


...,

v9x0-NCE-Fields





SEQUENCE {



accessControlPCI-Range



PhysCellIdRange


OPTIONAL,

-- Need OR

}
}

CellsToAddModList ::=



SEQUENCE (SIZE (1..maxCellMeas)) OF CellsToAddMod

CellsToAddMod ::=
SEQUENCE {


cellIndex






INTEGER (1..maxCellMeas),


physCellId






PhysCellId,


cellIndividualOffset



Q-OffsetRange

}

BlackCellsToAddModList ::=


SEQUENCE (SIZE (1..maxCellMeas)) OF BlackCellsToAddMod

BlackCellsToAddMod ::=
SEQUENCE {


cellIndex






INTEGER (1..maxCellMeas),


physCellIdRange





PhysCellIdRange

}

-- ASN1STOP

	MeasObjectEUTRA field descriptions

	carrierFreq

Identifies E‑UTRA carrier frequency for which this configuration is valid.

	offsetFreq

Offset value applicable to the carrier frequency. Value dB-24 corresponds to -24 dB, dB-22 corresponds to -22 dB and so on.

	cellsToRemoveList

List of cells to remove from the neighbouring cell list.

	cellsToAddModList

List of cells to add/ modify in the neighbouring cell list.

	cellIndex

Entry index in the neighbouring cell list. An entry may concern a range of cells, in which case this value applies to the entire range.

	physCellId

Physical cell identity of a cell in neighbouring cell list.

	cellIndividualOffset

Cell individual offset applicable to a specific neighbouring cell. Value dB-24 corresponds to -24 dB, dB-22 corresponds to -22 dB and so on.

	blackCellsToRemoveList

List of cells to remove from the black list of cells.

	blackCellsToAddMoList

List of cells to add/ modify in the black list of cells.

	physCellIdRange

Physical cell identity or a range of physical cell identities of cells in the black list.


	Conditional presence
	Explanation

	hoToHeNB
	This field is optional present with need OR if SystemInformationTypeBlock2 includes reportHeNBproximity; it is not present otherwise.


–
MeasObjectGERAN
The IE MeasObjectGERAN specifies information applicable for inter-RAT GERAN neighbouring frequencies.

MeasObjectGERAN information element
-- ASN1START

MeasObjectGERAN ::=




SEQUENCE {


carrierFreqs





CarrierFreqsGERAN,


offsetFreq






Q-OffsetRangeInterRAT

DEFAULT 0,


ncc-Permitted





BIT STRING(SIZE (8))

DEFAULT '11111111'B,


cellForWhichToReportCGI



PhysCellIdGERAN



OPTIONAL, 
-- Need ON


...,

v9x0-NCE-Fields





SEQUENCE {



accessControlPCI-Range



PhysCellIdRange


OPTIONAL,

-- Need OR

}
}

-- ASN1STOP

	MeasObjectGERAN field descriptions

	ncc-Permitted

Field encoded as a bit map, where bit N is set to "0" if a BCCH carrier with NCC = N-1 is not permitted for monitoring and set to "1" if a BCCH carrier with NCC = N-1 is permitted for monitoring; N = 1 to 8; bit 1 of the bitmap is the leading bit of the bit string.


<Cut until the next modified section>
–
MeasObjectUTRA
The IE MeasObjectUTRA specifies information applicable for inter-RAT UTRA neighbouring cells.

MeasObjectUTRA information element
-- ASN1START

MeasObjectUTRA ::=




SEQUENCE {


carrierFreq






ARFCN-ValueUTRA,


offsetFreq






Q-OffsetRangeInterRAT

DEFAULT 0,


cellsToRemoveList




CellIndexList



OPTIONAL,


-- Need ON


cellsToAddModList




CHOICE {



cellsToAddModListUTRA-FDD


CellsToAddModListUTRA-FDD,



cellsToAddModListUTRA-TDD


CellsToAddModListUTRA-TDD


}















OPTIONAL,


-- Need ON


cellForWhichToReportCGI



CHOICE {



utra-FDD






PhysCellIdUTRA-FDD,



utra-TDD






PhysCellIdUTRA-TDD


}















OPTIONAL, 
-- Need ON


...,

v9x0-NCE-Fields





SEQUENCE {



accessControlPCI-Range



SEQUENCE {}





OPTIONAL,
-- Need OR











-- Details are FFS

}
}

CellsToAddModListUTRA-FDD ::=

SEQUENCE (SIZE (1..maxCellMeas)) OF CellsToAddModUTRA-FDD 

CellsToAddModUTRA-FDD ::=
SEQUENCE {


cellIndex






INTEGER (1..maxCellMeas),


physCellId






PhysCellIdUTRA-FDD

}

CellsToAddModListUTRA-TDD ::=

SEQUENCE (SIZE (1..maxCellMeas)) OF CellsToAddModUTRA-TDD 

CellsToAddModUTRA-TDD ::=
SEQUENCE {


cellIndex






INTEGER (1..maxCellMeas),


physCellId






PhysCellIdUTRA-TDD

}

-- ASN1STOP

	MeasObjectUTRA field descriptions

	carrierFreq

Identifies UTRA carrier frequency for which this configuration is valid.

	cellsToRemoveList

List of cells to remove from the neighbouring cell list.

	cellsToAddModListUTRA-FDD
List of UTRA FDD cells to add/ modify in the neighbouring cell list.

	cellsToAddModListUTRA-TDD

List of UTRA TDD cells to add/modify in the neighbouring cell list.

	cellIndex

Entry index in the neighbouring cell list.


<Cut until the next modified section>
–
MeasResults
The IE MeasResults covers measured results for intra-frequency, inter-frequency and inter- RAT mobility.

MeasResults information element
-- ASN1START

MeasResults ::=





SEQUENCE {


measId







MeasId,


measResultServCell




SEQUENCE {



rsrpResult






RSRP-Range,



rsrqResult






RSRQ-Range


},

measResultNeighCells



CHOICE {



measResultListEUTRA




MeasResultListEUTRA,



measResultListUTRA




MeasResultListUTRA,



measResultListGERAN




MeasResultListGERAN,



measResultsCDMA2000




MeasResultsCDMA2000,



...


}

















OPTIONAL,


...

}

MeasResultListEUTRA ::=



SEQUENCE (SIZE (1..maxCellReport)) OF MeasResultEUTRA 

MeasResultEUTRA ::=
SEQUENCE {


physCellId






PhysCellId,


cgi-Info






SEQUENCE {



cellGlobalId





CellGlobalIdEUTRA,



trackingAreaCode




TrackingAreaCode,



plmn-IdentityList




PLMN-IdentityList2 



OPTIONAL


}


 











OPTIONAL,


measResult






SEQUENCE {



rsrpResult






RSRP-Range





OPTIONAL,



rsrqResult






RSRQ-Range





OPTIONAL,



...,


v9x0-NCE-Fields





SEQUENCE {




cellStatus






CHOICE {





accessNotChecked




ENUMERATED {member, notAllowed},





accessChecked





ENUMERATED {likelyMember, unlikelyMember}




}















OPTIONAL



}
















OPTIONAL


}

}

MeasResultListUTRA ::=



SEQUENCE (SIZE (1..maxCellReport)) OF MeasResultUTRA 

MeasResultUTRA ::=
SEQUENCE {


physCellId






CHOICE {



fdd








PhysCellIdUTRA-FDD,



tdd








PhysCellIdUTRA-TDD


},


cgi-Info






SEQUENCE {



cellGlobalId





CellGlobalIdUTRA,



locationAreaCode




BIT STRING (SIZE (16))


OPTIONAL,



routingAreaCode





BIT STRING (SIZE (8))


OPTIONAL,



plmn-IdentityList




PLMN-IdentityList2 



OPTIONAL


}


 











OPTIONAL,


measResult






SEQUENCE {



utra-RSCP






INTEGER (-5..91)



OPTIONAL,



utra-EcN0






INTEGER (0..49)




OPTIONAL,



...,


v9x0-NCE-Fields





SEQUENCE {




cellStatus






CHOICE {





accessNotChecked




ENUMERATED {member, notAllowed},





accessChecked





ENUMERATED {likelyMember, unlikelyMember}




}















OPTIONAL



}
















OPTIONAL

}

}

MeasResultListGERAN ::=



SEQUENCE (SIZE (1..maxCellReport)) OF MeasResultGERAN 

MeasResultGERAN ::=
SEQUENCE {


carrierFreq






CarrierFreqGERAN,


physCellId






PhysCellIdGERAN,


cgi-Info






SEQUENCE {



cellGlobalId





CellGlobalIdGERAN,



routingAreaCode





BIT STRING (SIZE (8))


OPTIONAL


}


 














OPTIONAL,


measResult






SEQUENCE {



rssi







INTEGER (0..63),



...,


v9x0-NCE-Fields





SEQUENCE {




cellStatus






CHOICE {





accessNotChecked




ENUMERATED {member, notAllowed},





accessChecked





ENUMERATED {likelyMember, unlikelyMember}




}















OPTIONAL



}
















OPTIONAL

}

}

MeasResultsCDMA2000 ::=



SEQUENCE {


preRegistrationStatusHRPD


BOOLEAN,


measResultListCDMA2000



MeasResultListCDMA2000

}

MeasResultListCDMA2000 ::=


SEQUENCE (SIZE (1..maxCellReport)) OF MeasResultCDMA2000

MeasResultCDMA2000 ::=
SEQUENCE {


physCellId






PhysCellIdCDMA2000,


cgi-Info






CellGlobalIdCDMA2000

 

OPTIONAL,


measResult






SEQUENCE {



pilotPnPhase





INTEGER
(0..32767)



OPTIONAL,



pilotStrength





INTEGER (0..63),



...,


v9x0-NCE-Fields





SEQUENCE {




cellStatus






CHOICE {





accessNotChecked




ENUMERATED {member, notAllowed},





accessChecked





ENUMERATED {likelyMember, unlikelyMember}




}















OPTIONAL



}
















OPTIONAL

}

}

PLMN-IdentityList2 ::=



SEQUENCE (SIZE (1..5)) OF PLMN-Identity

-- ASN1STOP

	MeasResults field descriptions

	measId

Identifies the measurement identity for which the reporting is being performed.

	measResultServCell

Measured result of the serving cell.

	measResultListEUTRA

List of measured results for the maximum number of reported best cells for an E‑UTRA measurement identity.

	rsrpResult

Measured RSRP result of an E‑UTRA cell.

The rsrpResult is only reported if configured by the eNB.

	rsrqResult

Measured RSRQ result of an E‑UTRA cell.

The rsrqResult is only reported if configured by the eNB.

	measResultListUTRA

List of measured results for the maximum number of reported best cells for a UTRA measurement identity.

	measResultListGERAN

List of measured results for the maximum number of reported best cells or frequencies for a GERAN measurement identity.

	measResultsCDMA2000

Contains the CDMA2000 HRPD pre-registration status and the list of CDMA2000 measurements.

	preRegistrationStatusHRPD

Set to TRUE if the UE is currently pre-registered with CDMA2000 HRPD. Otherwise set to FALSE. This can be ignored by the eNB for CDMA2000 1xRTT.

	measResultListCDMA2000

List of measured results for the maximum number of reported best cells for a CDMA2000 measurement identity.

	measResult

Measured result of an E‑UTRA cell;

Measured result of a UTRA cell;

Measured result of a GERAN cell or frequency; or
Measured result of a CDMA2000 cell.

	utra-RSCP

According to CPICH_RSCP in TS 25.133 [29] for FDD and P-CCPCH_RSCP in TS 25.123 [30] for TDD. Thirty-one spare values.

	utra-EcN0

According to CPICH_Ec/No in TS 25.133 [29] for FDD. Fourteen spare values. The field is not present for TDD.

	rssi

GERAN Carrier RSSI. RXLEV is mapped to a value between 0 and 63, TS 45.008 [28]. When mapping the RXLEV value to the RSSI bit string, the first/leftmost bit of the bit string contains the most significant bit.

	locationAreaCode

A fixed length code identifying the location area within a PLMN, as defined in TS 23.003 [27].

	routingAreaCode

The RAC identity read from broadcast information, as defined in TS 23.003 [27].

	plmn-IdentityList
The list of PLMN Identity read from broadcast information when the multiple PLMN Identities are broadcast. This field contains the list of identities starting from the second entry of PLMN Identities in the broadcast information.

	pilotPnPhase

Indicates the arrival time of a CDMA2000 pilot, measured relative to the UE’s time reference in units of PN chips, see C.S0005-A [25]. This information is used in SRVCC handover procedure to CDMA2000 1xRTT.

	pilotStrength

CDMA2000 Pilot Strength, the ratio of pilot power to total power in the signal bandwidth of a CDMA2000 Forward Channel. See C.S0005-A [25] for CDMA2000 1xRTT and C.S0024-A [26] for CDMA2000 HRPD.

	cellStatus

Indicates whether or not the UE is (likely to be) a member of the CSG/ hybrid cell.


<Cut until the next modified section>
–
ReportConfigEUTRA
The IE ReportConfigEUTRA specifies criteria for triggering of an E‑UTRA measurement reporting event. The E‑UTRA measurement reporting events are labelled AN with N equal to 1, 2 and so on.

Event A1:
Serving becomes better than absolute threshold;

Event A2:
Serving becomes worse than absolute threshold;

Event A3:
Neighbour becomes amount of offset better than serving;

Event A4:
Neighbour becomes better than absolute threshold;

Event A5:
Serving becomes worse than absolute threshold1 AND Neighbour becomes better than another absolute threshold2.

ReportConfigEUTRA information element
-- ASN1START

ReportConfigEUTRA ::=



SEQUENCE {


triggerType






CHOICE {



event







SEQUENCE {




eventId







CHOICE {





eventA1







SEQUENCE {






a1-Threshold





ThresholdEUTRA





},





eventA2







SEQUENCE {






a2-Threshold





ThresholdEUTRA





},





eventA3







SEQUENCE {






a3-Offset






INTEGER (-30..30),






reportOnLeave





BOOLEAN





},





eventA4







SEQUENCE {






a4-Threshold





ThresholdEUTRA





},





eventA5







SEQUENCE {






a5-Threshold1





ThresholdEUTRA,






a5-Threshold2





ThresholdEUTRA





},





...




},




hysteresis






Hysteresis,




timeToTrigger





TimeToTrigger



},



periodical







SEQUENCE {




purpose








ENUMERATED {















reportStrongestCells, reportCGI}



}


},


triggerQuantity





ENUMERATED {rsrp, rsrq},


reportQuantity





ENUMERATED {sameAsTriggerQuantity, both},


maxReportCells





INTEGER (1..maxCellReport),


reportInterval





ReportInterval,


reportAmount





ENUMERATED {r1, r2, r4, r8, r16, r32, r64, infinity},


...

}

ThresholdEUTRA ::=




CHOICE{


threshold-RSRP





RSRP-Range,


threshold-RSRQ





RSRQ-Range

}

-- ASN1STOP

	ReportConfigEUTRA field descriptions

	eventId

Choice of E‑UTRA event triggered reporting criteria.

	aN-ThresholdM

Threshold to be used in EUTRA measurement report triggering condition for event number aN. If multiple thresholds are defined for event number aN, the thresholds are differentiated by M.

	a3-Offset

Offset value to be used in EUTRA measurement report triggering condition for event a3. The actual value is IE value * 0.5 dB.

	reportOnLeave

Indicates whether or not the UE shall initiate the measurement reporting procedure when the leaving condition is met for a cell in cellsTriggeredList, as specified in 5.5.4.1.

	triggerQuantity 
The quantities used to evaluate the triggering condition for the event. The values rsrp and rsrq correspond to Reference Signal Received Power (RSRP) and Reference Signal Received Quality (RSRQ), see TS 36.214 [48].

	timeToTrigger

Time during which specific criteria for the event needs to be met in order to trigger a measurement report.

	reportQuantity 
The quantities to be included in the measurement report. The value both means that both the rsrp and rsrq quantities are to be included in the measurement report.

	maxReportCells

Max number of cells, excluding the serving cell, to include in the measurement report.

	reportAmount

Number of measurement reports applicable for triggerType ‘event’ as well as for triggerType ‘periodical’. In case purpose is set to ‘reportCGI’ only value 1 applies.

	ThresholdEUTRA

For RSRP: RSRP based threshold for event evaluation. The actual value is IE value – 140 dBm.

For RSRQ: RSRQ based threshold for event evaluation. The actual value is (IE value – 40)/2 dB.
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