3GPP TSG-RAN WG2 Meeting #70
R2-103506
Montreal, Canada, 10th – 14th May 2010
Agenda item:

7.1.1.5
Source:
Nokia Corporation, Nokia Siemens Networks
Title:
Configuration of SCell based measurement events
Document for:

Discussion and Decision

1
Introduction
In this contribution, we discuss what happens to activated SCCs during RRC reconfiguration, as well as how the SCell-specific events should be handled in RRC specification. Included is an example of RRC Stage 3 details of the proposed event handling of the SCell-specific events to aid in the discussion.
3
Event Configuration for SCCs
3.1
Events referring to SCell 
It has been agreed in RAN2 that in addition to the usual Ax-events, the events A1/A2/A3 can be configured as intra-frequency events for SCells as well. It is our opinion that these could be defined as new events, since that would be clearer than trying to attach rules for the existing events. Defining these extensions as new events would also make backward-compatible configuration easier, since the old events can be used similarly as in earlier releases. 
We would propose to call these events C1, C2 and C3, but otherwise define them similarly as the A1-A3, i.e. the events would be defined as follows:
-
Event C1: SCell becomes better than absolute threshold;
-
Event C2: SCell becomes worse than absolute threshold;

-
Event C3: Neighbour becomes an offset better than SCell;
We have attached a text proposal as an example how to introduce these to RRC specification in Appendix A and Appendix B. Of course, the final details need to be considered when the official stage-3 CRs are to be written, but the examples show that the extra effort required for C1-C3 would not be a big.
Proposal 1: The extensions of events A1, A2 and A3 will be called events C1, C2 and C3. This would clarify the discussion of  carrier aggregation events. This also makes easier to separate functionalities corresponding to carrier aggregation functionality.

Proposal 2: Consider if the approach shown in this paper to capture events C1, C2 and C3 would be acceptable. 
It should be noted that all of these events are only applicable to the SCC, i.e. to the same carrier where the SCell has been configured. Currently in the measurement configuration (REL9) the event and a measurement object are linked with measId, but with SCCs the linkage is not as simple as the existing measurement object configuration does not include indication which cell is SCell. However, as it is obvious that SCell is the serving cell of SCC, UE measures C1, C2 and C3 related measurements only when SCell on that frequency is configured. That means if the eNB configures measurement object for a certain frequency and event C1, C2 or C3 without configuring SCell on the same frequency, UE does not need to measure anything. 
Proposal 3: UE will not report a measurement ID for Cx-events for which a SCell is not configured for the corresponding frequency.
In order to capture proposal 3 one could e.g. make a following note: “NOTE:
UE will not report measId for Cx events for which SCell is not configured for the corresponding frequency”

 Additional aspect to be discussed is the reporting of Cx events. Currently the measurement report includes “measResultServingCell” which in REL8/9 has clear meaning. In CA scenarios when UE may have multiple serving cells this aspect needs to be clarified. So at least following alternatives could be considered what is included in the MeasResultServingCell:

1. Always include results of PCell

2. Include current measurement results of serving cell that was used in evaluating the event i.e. For Cx events it would be SCell and for other events PCell

3. Always include current measurement results for all serving cells (PCell and SCells)

As the Cx event are used to activate/deactivate/change the SCell it seems natural that option 2 or 3 is chosen as otherwise the information from Cx events will be diminished as there won’t be measurement results for the cell that triggered the event. Since the UE has to measure SCells anyway, it does not cause for UE any additional measurement activity to include SCell measurements always in the measurement report, so it should be possible with just expense of some overhead to include currently available measurement results of all serving cells in the measurement report. 
Additional overhead caused by reporting PCell and SCells in measurement report: A UE can, at maximum, have be 5 cells (1 Pcell + 4 Scells) configured.  One RSRP/RSRQ measurement result takes 7 bits for RSRP and 6 bits for RSRQ. If both RSRP/RSRQ are reported for PCell and all SCells, the additional overhead with option 3 (compared to either option 1 or option 2) is (at maximum) 4*(7+6) = 52 bits. In addition, some ID is needed for each additional reported cell, the size of which is 2-3 bits, so the increase in total is 52bits +4*(2~3) bits = 60 – 64 bits. However, assuming that more typically only a 1-2 SCells would be configured, the increase is only 15 –  32 bits.
Assuming that the results for all serving cells are included, the network can make a better use of the measurement reports. Consider the following two examples: 
1. Assume that event C1 is used for SCell activation, with a threshold value of -105 dBm. If, in addition to the triggering SCell measurement result of -104 dBm RSRP, the PCell measurement value of (e.g.) -65 dBm is included, the network can more easily deduce that even though the SCell met the set criterion, its RSRP value is far from the PCell measured RSRP. 
2. Assumean A3-event with 3 dB offset (used with PCell as serving cell) for a non-configured SCC triggers. This  could be used for triggering an SCell replacement, and if the network were to get the measurement results of all the currently measured SCells  in addition to the measured results of the PCell and the triggering cell, it could better decide whether to immediately configure an SCell for that SCC and to remove an existing SCell that was weaker. 
Therefore, we conclude that having the PCell and all SCell measurement results provided in the measurement reports would be beneficial for CC management. Of course, UE would only report measurement results of cells that have been measured at the time when the report is triggered, i.e. if a deactivated SCell can no longer be measured, the measurement result would not be included in the report. 
Proposal 4: MeasResultServingCell will include the current measurement result of PCell and measResults will be appended with the available measurement results of SCells
4
Conclusion
We discussed the possibility for activation SCC immediately upon RRC reconfiguration, as well as the configuration possibilities for the SCell-specific events. A text proposal for RRC is included as an example of how the proposed changes could be realised.
Proposal 1: Rename extensions of events A1, A2 and A3 to events C1, C2 and C3 to more clearly identify about which events discussion consider and to more easily separate functionalities corresponding to carrier aggregation functionality.

Proposal 2: Consider if the approach shown in this paper to capture events C1, C2 and C3 would be acceptable. The final details need to be considered whenever the stage-3 CRs are to be written.
Proposal 3: UE will not report a measurement ID for which Cx events are configured  if SCell is not configured for the same frequency

Proposal 4: MeasResultServingCell will include the current measurement result of PCell and measResults will be appended with the available measurement results of SCells
Appendix A
Introduction of events C1-C3
Beginning of Text Proposal
5.5.4.9
Event C1 (SCell becomes better than threshold)

The UE shall consider C1-event to work similarly to A1 except UE applies C1 specific c1-Threshold  and Ms is the measurement result of the SCell (instead of serving cell as in event A1), not taking into account any offsets
5.5.4.10
Event C2 (SCell becomes worse than threshold)

The UE shall consider C2-event to work similarly to A2 except UE applies C1 specific c1-Threshold and Ms is the measurement result of the SCell (instead of serving cell as in event A2), not taking into account any offsets
5.5.4.11
Event C3 (Neighbour becomes offset better than SCell)

The UE shall consider C3-event to work similarly to A3 except UE applies C1 specific c3- Offset and Ms is the measurement result of the SCell (instead of serving cell as in event A3), not taking into account any offsets and Ocs is the cell specific offset of the SCell (i.e. cellIndividualOffset as defined within measObjectEUTRA corresponding to the SCC of SCell), and is set to zero if not configured for the SCell.
NOTE:
UE will not report measId for Cx events for which SCell is not configured for the corresponding frequency.
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>
set the measResultListSCell to include the quantities of all secondary serving cells if available;
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>
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;

End of Text Proposal
Appendix B
Adding events Cx to ReportConfigEUTRA 
The text proposal below shows an example of how the events Cx to could be added to the existing ReportConfigEUTRA.

Beginning of Text Proposal
–
ReportConfigEUTRA
The IE ReportConfigEUTRA specifies criteria for triggering of an E‑UTRA measurement reporting event. The E‑UTRA serving cell measurement reporting events are labelled AN with N equal to 1, 2 and so on. The SCell-specific measurement reporting events are labelled with CN, 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.
Event C1:
SCell becomes better than absolute threshold;

Event C2:
SCell becomes worse than absolute threshold;

Event C3:
Neighbour becomes amount of offset better than SCell;

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





},




...,




eventC1







SEQUENCE {






c1-Threshold





ThresholdEUTRA





},





eventC2







SEQUENCE {






c2-Threshold





ThresholdEUTRA





},





eventC3







SEQUENCE {






c3-Offset






INTEGER (-30..30),






reportOnLeave





BOOLEAN





},




},




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},


...,


reportConfigEUTRA-v9x0



ReportConfigEUTRA-v9x0-IEs


OPTIONAL
--Need ON
}

ReportConfigEUTRA-v9x0-IEs ::=

SEQUENCE {


si-RequestForHO-r9




ENUMERATED { true }


OPTIONAL,
-- Cond reportCGI


ueRxTxTimeDiffPeriodical-r9


ENUMERATED {true}


OPTIONAL
--Need OP

}

ThresholdEUTRA ::=




CHOICE{


threshold-RSRP





RSRP-Range,


threshold-RSRQ





RSRQ-Range

}

-- ASN1STOP

End of Text Proposal
Appendix C

Appending measResults with possible measurement results of SCells.

Beginning of Text Proposal
–
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,


...,


[[
measResultForECID-r9



MeasResultForECID-r9


OPTIONAL

]],


[[


measResultListSCell-r10



MeasResultListSCell-r10

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,



...,



[[
additionalSI-Info-r9



AdditionalSI-Info-r9



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))

}


measResultServCell




SEQUENCE {



rsrpResult






RSRP-Range,



rsrqResult






RSRQ-Range


},

MeasResultListSCell-r10 ::=


SEQUENCE (SIZE (1..4)) OF MeasResultSCell
MeasResultSCell-r10 ::=




SEQUENCE {


scellIndex






scellIndex,


rsrpResult






RSRP-Range,



rsrqResult






RSRQ-Range


}
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

End of Text Proposal
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