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1
Introduction

In RAN2#71 meeting, it was agreed that we will have some sort of additional reporting for the purpose of handover preparation and secondary cell activation:
	Agreements:

1) A UE configured with CA shall in any measurement report include additional available measurements concerning the best non-serving cell on other carriers than the carrier of the object reference by the measurement id.

- FFS if there is a need to have this configurable per event.

2) Additional reporting is limited to carriers with a configured measurement id (i.e. measurement object is referenced in at least one measurement id; otherwise measurement is not available) and a configured Scell.

- FFS if also the best cell measurements for carrier with configured measurement id but no configured Scell can also be included.

3) Normal L3 filtering applies. TTT is not applied




In this document we try to analyse different options and benefits of those.

2
Discussion

Basic assumption in the above decisions was that these additional measurement results are only considered for carriers with secondary cells. This seems to be valid assumption as in most of the cases the candidate SCells for replacing existing ones are on the same carrier. 
If one limits the additional measurement results to carriers with configured SCells then it should be quite straightforward to add measurement results of additional neighbouring cell in the measurement report. Basically one would require reporting PCID and measurement results (RSRP/RSRQ) of that neighbouring cell whenever reporting on a SCell. For example, the following type of structure could be considered (change marks compared to draft stage-3 CR on CA):
MeasResultSCell-r10 ::=


SEQUENCE {


sCellId







SCellIndex-r10,

-- FFS how to indicate cell/ freq


measResults






SEQUENCE {



rsrpResultSCell




RSRP-Range,



rsrqResultSCell




RSRQ-Range,


physCellId






PhysCellId,



rsrpResultNCell





RSRP-Range,



rsrqResultNCell





RSRQ-Range


}

},


...

}

So it seems quite simple to add neighbour cell reporting for SCell carriers to existing RRC signalling:

Proposal 1: Consider additional measurement results reporting to be applicable only to SCell carriers. 
However this would mean additional 13bits of overhead per configured SCell in each measurement report. If this is considered as an issue one could limit the overhead significantly as this information is used to decide which cell on the frequency would be the best candidate for SCell configuration at handover. So it does not seem useful to signal measurement results of neighbour cell if it is not close to signal levelsof the SCell on the same frequency. For example we can have fixed threshold of -6dB to avoid reporting of very weak cells. This way one could avoid 13bits overhead in most of the measurement reports as it is seems natural that in most of the cases configured SCell is the strongest one on the frequency. If this kind of approach is taken then the ASN.1 could look like this:
MeasResultSCell-r10 ::=


SEQUENCE {


sCellId







SCellIndex-r10,

-- FFS how to indicate cell/ freq


measResults






SEQUENCE {



rsrpResultSCell




RSRP-Range,



rsrqResultSCell




RSRQ-Range,


ncellResults





SEQUENCE {




physCellId






PhysCellId,




rsrpResultNCell





RSRP-Range,




rsrqResultNCell





RSRQ-Range


}














OPTIONAL,

},


...

}

Having this kind of overhead reduction seems quite simple especially if one is considering separate configuration of additional reporting for any event . As the overhead is very limited it does not really seems justified to complicate the additional measurement reporting with separate configuration per event. 

Proposal 2: Only report measurement results of neighbour cell of SCell carriers in case the neighbour cell is [-6db] better than the configured SCell on the same carrier and consider that there is no need to separately configure this reporting per event.
3
Conclusion

We propose following on the aspect of additional measurement reporting . The effects to the ASN.1 and procedural texts could be seen in the Annex. All the yellow highlighted texts could be removed from the reporting/configuration, which clearly shows how much simpler it would be to only report additional measurement results for configured SCell carriers. With these proposals one could define very simple and effective additional measurement reporting for CA purposes:
Proposal 1: Consider additional measurement results reporting to be applicable only to SCell carriers
Proposal 2: Only report measurement results of neighbour cell of SCell carriers in case the neighbour cell is [-6db] better than the configured SCell on the same carrier and consider that there is no need to separately configure this reporting per event.
4
Annex – changes on top of the existing draft CA Stage-3 CR. Yellow highlights to be removed as obsolete
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 measResultPCell to include the quantities of the PCell;

1>
set the measResultSCellList to include for each SCell that is configured, if any, the sCellId and the quantities of the concerned SCell and the best non-serving cell on that frequency, if any and only if both measurement quantities are  [-6db] better than that of the SCell;

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 either decreasing quantity for UTRA and GERAN or increasing quantity for CDMA2000 pilotStrength, 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 cgi-Info for the cell indicated by the cellForWhichToReportCGI in the associated measObject have been obtained:

5>
if the cell broadcasts a CSG identity:

6>
include the csg-Identity;

6>
include the csg-MemberStatus and set it to 'member' if the CSG identity is included in the UE’s CSG whitelist;

5>
if the 'si-RequestForHO' is configured within the reportConfig associated with this measId:

6>
include the cgi-Info containing all the fields that have been successfully acquired, except for the plmn-IdentityList;

5>
else:

6>
include the cgi-Info containing all the fields that have been successfully acquired;

1>
if the ue-RxTxTimeDiffPeriodical is configured within the corresponding reportConfig for this measId;

2>
set the ue-RxTxTimeDiffResult to the measurement result provided by lower layers;

2>
set the currentSFN;

1>
set the AddMeasResultListEUTRA to include the best non-serving cell on each serving frequency, other than the frequency indicated in the associated measObject, in accordance with the following:
2>
for each included cell, include the layer 3 filtered measured results in order of decreasing triggerQuantity, i.e. the best cell is included first;
eNote
It is FFS whether the additional reporting is configurable e.g. per measurement.

eNote
It is FFS if the additional reporting also applies for non-serving frequencies which the UE is configured to measure.
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;

–
MeasResults
The IE MeasResults covers measured results for intra-frequency, inter-frequency and inter- RAT mobility.

MeasResults information element
-- ASN1START

MeasResults ::=





SEQUENCE {


measId







MeasId,


measResultPCell




SEQUENCE {



rsrpResult






RSRP-Range,



rsrqResult






RSRQ-Range


},


measResultNeighCells



CHOICE {



measResultListEUTRA




MeasResultListEUTRA,



measResultListUTRA




MeasResultListUTRA,



measResultListGERAN




MeasResultListGERAN,



measResultsCDMA2000




MeasResultsCDMA2000,



...


}

















OPTIONAL,


...,


[[
measResultForECID-r9



MeasResultForECID-r9


OPTIONAL


]],


[[
measResultSCellList-r10


MeasResultSCellList-r10



OPTIONAL,


addMeasResultListEUTRA-r10

AddMeasResultListEUTRA-r10


OPTIONAL

]]
}

MeasResultListEUTRA ::=



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

AddMeasResultListEUTRA-r10 ::=

SEQUENCE (SIZE (1..maxFreq)) OF AddMeasResultEUTRA-r10 

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,



...,



[[
additionalSI-Info-r9



AdditionalSI-Info-r9



OPTIONAL



]]


}

}

AddMeasResultEUTRA-r10 ::=
SEQUENCE {


carrierFreq






MeasObjectId,

-- FFS how to indicate freq

physCellId






PhysCellId,


measResult






SEQUENCE {



rsrpResult






RSRP-Range,



rsrqResult






RSRQ-Range


},


...

}
MeasResultSCellList-r10 ::=
SEQUENCE (SIZE (1..maxSCell-r10)) OF MeasResultSCell-r10
MeasResultSCell-r10 ::=


SEQUENCE {


sCellId







SCellIndex-r10,

-- FFS how to indicate cell/ freq

measResults






SEQUENCE {



rsrpResultSCell





RSRP-Range,



rsrqResultScell





RSRQ-Range,


ncellResults





SEQUENCE {




physCellId






PhysCellId,




rsrpResultNCell





RSRP-Range,




rsrqResultNCell





RSRQ-Range


}














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,



...,



[[
additionalSI-Info-r9



AdditionalSI-Info-r9



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),



...


}

}

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),



...


}

}

MeasResultForECID-r9 ::=

SEQUENCE {


ue-RxTxTimeDiffResult-r9



INTEGER (0..4095),


currentSFN-r9






BIT STRING (SIZE (10))

}

PLMN-IdentityList2 ::=



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

AdditionalSI-Info-r9 ::=


SEQUENCE {


csg-MemberStatus-r9



ENUMERATED {member}



OPTIONAL,


csg-Identity-r9





CSG-Identity





OPTIONAL

}

-- ASN1STOP

	MeasResults field descriptions

	measId

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

	AddMeasResultListEUTRA

A list of cells, in order of decreasing radio quality, including the best non-serving cell on each serving frequency, other than the frequency indicated in the associated measObject. For each cell that is included the UE provides the layer 3 filtered measurement results.

	measResultPCell

Measured result of the PCell.

	MeasResultSCell

Measured result of the SCell(s), if any and best neighbour cell if better than the SCell

	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.

Measured result of UE Rx – Tx time difference.

	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 either SRVCC handover or enhanced 1xRTT CS fallback 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.

	csg-MemberStatus

Indicates whether or not the UE is a member of the CSG of the neighbour cell.

	ue-RxTxTimeDiffResult
UE Rx-Tx time difference measurement result of the PCell, provided by lower layers. According to UE Rx-Tx time difference report mapping in TS 36.133 [16].



	currentSFN

Indicates the current system frame number when receiving the UE Rx-Tx time difference measurement results from lower layer.
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