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1
Introduction
In an LS to RAN2 (R2-084978 [1]), SA2 raised concerns about possible loss of synchronisation in RRC state between UE and the network. If UE remains in connected state whilst the network believes the UE in Idle mode, then UE might never receive paging as long as it remains in connected mode (especially if it is a low mobility UE).  
At NAS level, the Periodic TAU procedure is available to allow the network to deduce whether a UE is in EUTRAN coverage in IDLE mode. The MME can invoke an implicit detach procedure once it has deduced that the UE is out of EUTRAN coverage for a long time. 
Such Periodic TAU procedure cannot be performed within the ECM-CONNECTED state at NAS level. Since the ECM-CONNECTED state can be long lived, a mechanism is required to guard against the loss of synchronisation of RRC state between UE and network. This document proposes to replicate the Periodic TAU functionality at AS layer.
2 Periodic Tracking Area Updates at NAS 
The UE maintains a TAU periodic timer in idle mode [2]. When this timer expires, UE sends a TAU message to the MME. Typically, the MME also maintains a similar timer and resets the timer when this TAU message is received. In case the UE is out of coverage, the MME would not receive the TAU message. MME starts longer timer and awaits for the periodic TAU update. If MME is not contacted by UE before the timer expires, MME knows that UE has been out of coverage for a long time and invokes an implicit detach procedure. This implicit detach procedure is linked to IMS and ( in case of CS fall back to the MSC) for features such as call forwarding. Hence, it is vital that the network knows when the UE is out of coverage to perform the implicit detach procedure. 
3 Periodic Updates at AS level
Currently, no mechanism is specified at AS level to allow a UE in a ‘long lived’ connected mode to keep the network informed about whether it is in coverage on not. In TS 36.331 [3] though, it is currently specified that periodic measurement reports can be sent in connected mode e.g. for reporting the CGI. In our view, the UE can be configured to send periodic measurement reports to the eNB at time intervals that are similar to those used for Periodic TAU at NAS level. A configuration similar to that used for reporting the CGI can be used. However, it is important that the reporting Intervals are set in such a way as to cater for the possibility of UE being in a ‘long lived’ Connected State.

3.1 Configuration of AS Periodic Updates using RRC Connection Reconfiguration 
Whenever UE enters Connected Mode, the periodic measurement is configured as part of the Measurement Configuration IE in the RRC Connection Reconfiguration message.  A ReportConfigId which is reserved for periodic reporting is set as part of the ReportConfigToAddModifyList IE and the ‘report config’ is set to reportConfigEUTRA.
ReportConfigToAddModifyList ::=

SEQUENCE (SIZE (1..maxReportConfigId)) OF SEQUENCE {


reportConfigId





ReportConfigId (Periodic update Id)


reportConfig





CHOICE { (choice = reportConfigEUTRA)


reportConfigEUTRA




ReportConfigEUTRA,



reportConfigInterRAT



ReportConfigInterRAT


}

}

In order to support the periodic updates, it is proposed that ReportConfigEUTRA is updated as follows:

1) Introduce a flag ‘PeriodicUpdate’ for trigger type ‘Periodical in ReportConfigEUTRA

2) Introduce value ‘none’ for IE ‘TriggerQuantity’

3) Range of reporting intervals should be in line with those of periodic TAU. The following range is suggested: {1,2,4,8,15,30,45,60,120,240,480,960,1920} minutes. 

4) Report Amount ‘infinity’ is introduced for periodic update. 

5) Introduce a flag ‘PeriodicUpdateIndication’ in Measured Results IE

6) IE ‘mobilityMeasResults’ in Measured Results IE is set as OPTIONAL
A text Proposal is provided in the Appendix to include the changes required to support AS periodic Updates.
5 Summary
In this document, Vodafone indicates that it is very important for the network to remain aware that a UE in Connected Mode is actually in ‘EUTRAN coverage’ during a ‘long lived’ DRX mode. In idle mode, the Periodic TAU mechanism takes care of this problem. However, periodic TAU cannot be used for a UE in ‘long lived’ DRX. Hence, Vodafone makes the following proposal:

Introduce an AS periodic Update mechanism to keep network aware of whether the UE in a ‘long lived’ DRX mode is in EUTRAN coverage.

As a possible solution, Vodafone additionally makes the following proposal:

Modify the existing measurement reporting mechanism to provide the periodic updates at AS level
RAN2 is kindly requested to study the problem and consider the proposed solution. RAN2 is also encouraged to consider alternative solutions to this problem if the proposed solution is not appropriate. 
It is also proposed that the periodic update mechanism in connected mode is documented in TS 36.300 if this proposal is agreed. 
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Start of Change
5.5.4
Measurement report triggering

5.5.4.1
General

The UE shall:

1>
for each measId included in the measIdList within VarMeasurementConfiguration:
2>
if the triggerType is set to ‘event’ consider a neighbouring cell on the associated frequency/ set of frequencies (GERAN) to be applicable as follows:

3>
if the corresponding measObject concerns UTRA or CDMA2000: when the concerned cell is included in the cellsToAddModifyList defined within the VarMeasurementConfiguration for this measId (i.e. the cell is included in the white-list);

3>
if the corresponding measObject concerns GERAN: when the concerned cell matches the ncc-Permitted defined within the VarMeasurementConfiguration for this measId;

3>
if the corresponding measObject concerns EUTRA: when the concerned cell is not included in the blackListedCellsToAddModifyList defined within the VarMeasurementConfiguration for this measId;

2>
else consider a neighbouring cell on the associated frequency to be applicable as follows:

3>
if the corresponding measObject concerns UTRA or CDMA2000: when the concerned cell is included in the cellsToAddModifyList defined within the VarMeasurementConfiguration for this measId (i.e. the cell is included in the white-list) or the corresponding reportingConfig includes a purpose set to ‘reportStrongestCellsForSON’ or to ‘reportCGI’;

3>
if the corresponding measObject concerns GERAN: when the concerned cell matches the ncc-Permitted defined within the VarMeasurementConfiguration for this measId or the corresponding reportingConfig includes a purpose set to ‘reportStrongestCellsForSON’ or to ‘reportCGI’;

3>
if the corresponding measObject concerns EUTRA: when the concerned cell is not included in the blackListedCellsToAddModifyList defined within the VarMeasurementConfiguration 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 VarMeasurementConfiguration, is fulfilled for one or more applicable cells for a duration exceeding the value of timeToTrigger defined for this event within the VarMeasurementConfiguration or:

2>
if the triggerType is set to ‘periodical’ and:
        3>if reportCGI is set to ‘TRUE’ and  a (first) measurement result is available :

  

4>if the VarMeasurementReports does not include an entry for this measId:

            5>
include an entry within the VarMeasurementReports for this measId;

       5>
set the numberOfReportsSent defined within the VarMeasurementReports for this measId to 0;

            4>include the concerned cell(s) in the cellsToReportList defined within the VarMeasurementReports for this measId, if not included;

             4>initiate the measurement reporting procedure, as specified in 5.5.5;
    3>if periodicUpdate is set to ‘TRUE’:
  

4>if the VarMeasurementReports does not include an entry for this measId:

            5>
include an entry within the VarMeasurementReports for this measId;

       5>
set the numberOfReportsSent defined within the VarMeasurementReports for this measId to 0;

             4>initiate the measurement reporting procedure, as specified in 5.5.5;
2>
Upon expiry of the periodical reporting timer for this:
3>
if the triggerType is set to ‘periodical’:

4>
clear the cellsToReportList defined within the VarMeasurementReports for this measId and include the applicable cell(s) in the cellsToReportList;

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

2>
if the leaving condition applicable for this event is fulfilled for one or more of the cells included in the cellsToReportList defined within the VarMeasurementReports for this measId for a duration exceeding the value of timeToTrigger defined within the VarMeasurementConfiguration for this event:

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

End of Change
Start of Change
5.5.5
Measurement reporting

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

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

1>  If  periodicUpdate is  NOT indicated:
2>set the mobilityMeasResults to include all cells included in the cellsToReportList as defined within the    VarMeasurementReports for this measId
       2>for each included cell include the filtered measured results in accordance with the reportConfigList defined in variable VarMeasurementConfiguration for that measId, ordered as follows:

3>
If for E-UTRA the reportQuantity is set as ‘both’:

4>
 include the E-UTRA cells in order of decreasing triggerQuantity, i.e. the best cell is included first;

3>
else:

4> include the cells in order of decreasing reportQuantity, i.e. the best cell is included first.

Editor's note:
It is FFS whether, if multiple cells meet the criteria, ordering is also applied irrespective of the cells carrier frequency

2>
increment the numberOfReportsSent as defined within the VarMeasurementReports for this measId by 1;

2>
if the numberOfReportsSent as defined within the VarMeasurementReports for this measId is less than to reportAmount as defined within the reporting configuration for this event as defined in variable VarMeasurementConfiguration:

3>
start the periodical reporting timer with the value of reportInterval as defined within the VarMeasurementConfiguration for this measId;

2>
if the measured results are for CDMA:

3>
set the preRegistrationStatus to the UE’s cdma upper layer’s HRPD preRegistrationStatus;
1> else if periodicUpdate is indicated and set to TRUE;
2>set the PeriodicUpdateIndication IE to TRUE;
   2> increment the numberOfReportsSent as defined within the VarMeasurementReports for this measId by 1;

   2>if the numberOfReportsSent as defined within the VarMeasurementReports for this measId is less than or equal to  reportAmount as defined within the reporting configuration for this event as defined in variable VarMeasurementConfiguration:

3>start the periodical reporting timer with the value of reportInterval as defined within the   VarMeasurementConfiguration for this measId;

1>
submit the MEASUREMENT REPORT message to lower layers for transmission, upon which the procedure ends.

Editor's note:
It is FFS which additional cells may be included in a report, e.g. cells of another type (e.g. best inter-frequency cell included in an intra-frequency report.

Editor's note:
It is FFS if, for the case of a SON report of the strongest cell(s) on the carrier, the UE is required to report more than one cell.

End of Change
Start of Change

–
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





INTEGER (0)



-- value range FFS




},





eventA2







SEQUENCE {






a2-Threshold





INTEGER (0)



-- value range FFS




},





eventA3







SEQUENCE {






a3-Offset






INTEGER (0)









  -- value range FFS but will include positive and negative values




},





eventA4







SEQUENCE {






a4-Threshold





INTEGER (0)



-- value range FFS




},





eventA5







SEQUENCE {






a5-Threshold1





INTEGER (0),


-- value range FFS





a5-Threshold2





INTEGER (0)



-- value range FFS




},





...




},




hysteresis






INTEGER (0),




-- value range FFS



timeToTrigger





INTEGER (0)





-- value range FFS


},



periodical







SEQUENCE {




reportCGI







BOOLEAN


OPTIONAL



PeriodicUpdate          



BOOLEAN


OPTIONAL


}


},


triggerQuantity





ENUMERATED {rsrp, rsrq,none},


reportQuantity





ENUMERATED {sameAsTriggerQuantity, both},


maxReportCells





INTEGER (1..maxCellReport),


reportInterval





ENUMERATED {1,2,4,6,8,10,15,30,45,60,120,240,480,960,1920}












OPTIONAL,
-- Cond Periodic


reportAmount





ENUMERATED {1,infinity}

OPTIONAL,
-- Need OP


...

}

-- 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. Value in dBm or dB, each corresponding to the case triggerQuantity is rsrp or rsrq, respectively

	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) [36.214].

	hysteresis

Hysteresis parameter for entering/ leaving measurement report triggering condition. Value in dB.

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

	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 to include in the measurement report.

	reportInterval
If included, the UE performs periodical reporting with the indicated interval (in minutes). Applicable for triggerType ‘event’ as well as for triggerType ‘periodical’. Value in minutes.

	reportAmount
Number of measurement reports in case of periodical reporting (if limited). Applicable for triggerType ‘event’ as well as for triggerType ‘periodical’. In case reportCGI is set to ‘TRUE’ only value 1 applies. In case of the reporting configuration concerns a SON report of the strongest cells on the carrier, only value 1 applies. For the latter case, use of other values is FFS. In case PeriodicUpdate is set to ‘TRUE’ value ‘infinity’ applies i.e. UE has to report as long at it remains in Connected Mode.


	Conditional presence
	Explanation

	Periodic
	This IE is mandatory in case type is set to ‘periodical’; otherwise it is optional


End of Change

Start of change
MeasuredResults
The IE MeasuredResults covers measured results for intra-frequency, inter-frequency and inter- RAT mobility.

Editor's note:
It has been agreed to identify intra- and inter-frequency neighbours by their physical layer identity

MeasuredResults information element
-- ASN1START

MeasuredResults ::=




SEQUENCE {


measId







MeasId,


measResultServing




SEQUENCE {}


   OPTIONAL,
-- Need OP


PeriodicUpdateIndication


BOOLEAN                OPTIONAL  --need for periodic update




















  -- FFS if MP


mobilityMeasResults




CHOICE {


   OPTIONAL


measResultListEUTRA




MeasResultListEUTRA,



measResultListUTRA




MeasResultListUTRA,



measResultListGERAN




MeasResultListGERAN,



measResultsCDMA2000




MeasResultsCDMA2000,



...


},


...

}

MeasResultListEUTRA ::=



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


physicalCellIdentity



PhysicalCellIdentity,


globalCellIdentity




GlobalCellId-EUTRA


 

OPTIONAL,
-- Need OP


measResultEUTRA





SEQUENCE {



rsrpResult






INTEGER (0..97)




OPTIONAL,



rsrqResult






INTEGER (0..33)




OPTIONAL,



...


}

}

MeasResultListUTRA ::=



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


utra-CellIdentity




CHOICE {



cellIentityFDD





UTRA-FDD-CellIdentity,



cellIentityTDD





UTRA-TDD-CellIdentity


},


globalCellIdentity




GlobalCellId-UTRA


 

OPTIONAL,
-- Need OP


measResultUTRA





SEQUENCE {



mode







CHOICE {




fdd 







SEQUENCE {




cpich-RSCP






INTEGER (0..91)


OPTIONAL,




cpich-EcN0






INTEGER (0..49)


OPTIONAL,




...




},




tdd 







SEQUENCE {




pccpch-RSCP






INTEGER (0..91),




...




}








-- FFS


}

}

}

MeasResultListGERAN ::=



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


geran-CarrierInfo




SEQUENCE {},









-- FFS


geran-CellIdentity




GERAN-CellIdentity,


globalCellIdentity




GlobalCellId-GERAN


 

OPTIONAL,
-- Need OP


measResultGERAN





SEQUENCE {



rssi







BIT STRING (SIZE (6)),



...


}

}

MeasResultsCDMA2000 ::=



SEQUENCE {


preRegistrationStatus



BOOLEAN,


measResultListCDMA2000



MeasResultListCDMA2000
}

MeasResultListCDMA2000 ::=


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


cdma2000-CellIdentity



CDMA2000-CellIdentity,


measResultCDMA2000




SEQUENCE {



pilotStrenght





INTEGER (0..63),



...


}

}

-- ASN1STOP

	MeasuredResults field descriptions

	measId

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

	measResultServing

Measured result of the serving cell. FFS if mandatory or optional.

	PeriodicUpdateIndication
This is a boolean flag to indicate if it is a dummy measurement report for periodic update purposes. 


	measResultListEUTRA

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

	measResultEUTRA

Measured result of an E‑UTRA cell.

	RSRPResult

Measured RSRP result of an E‑UTRA cell. Integer value according to mapping table in [16], 30 spare values needed.

The RSRPResult is only reported if configured by the eNB.

	RSRQResult

Measured RSRQ result of an E‑UTRA cell Integer value according to mapping table in [16], 30 spare values needed.

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.

	measResultUTRA

Measured result of a UTRA cell.

	measResultListGERAN

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

	measResultGERAN

Measured result of a GERAN cell or frequency.

	measResultsCDMA2000

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

	preRegistrationStatus

Set to TRUE if the UE is currently pre-registered with CDMA2000 HRPD

	measResultListCDMA2000

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

	cdma2000-CellIdentity

Identity of the CDMA2000 cell the results are for.

	measResultCDMA2000

Measured result of a CDMA2000 cell. This is the CDMA Pilot Strength, the ratio of pilot power to total power in the signal bandwidth of a CDMA Forward or Reverse Channel. The UE CDMA Upper layers shall set this field to

min (max (| -2 × 10 log10 PS |, 0), 64)

where PS is the strength of the CDMA2000 pilot channel for the identified cell, see [34].

	cpich-RSCP

According to CPICH_RSCP in [27]. Thirty-six spare values.

	cpich-EcN0

According to CPICH_Ec/No in [27]. Fourteen spare values.

	pccpch-RSCP 

According to P-CCPCH_RSCP_LEV in [29]. Thirty-six spare values.

	rssi

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


End of change
Start of change

–
VarMeasurementReports

The UE variable VarMeasurementReports includes information about the measurements for which the triggering conditions have been met.

VarMeasurementReports UE variable
-- ASN1START

VarMeasurementReports ::=



SEQUENCE (SIZE (1..maxMeasId)) OF SEQUENCE {


-- List of measurement that have been triggered


measId







MeasId,


cellsToReportList




CellsToReportList, OPTIONAL

numberOfReportsSent




INTEGER

}

CellsToReportList ::=



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


cellIdentity





PhysicalCellIdentity

}

-- ASN1STOP

End of change
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