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1. Introduction

In last RAN2#71 meeting, it was agreed to introduce additional measurement reporting as follows:
	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


This document discusses following two aspects which are not related with above FFS parts.
· Additional measurement reporting contents

· Additional measurement reporting behaviour for periodical reporting
2. Discussion

2.1. Information Elements of additional measurement reporting
We think information elements of additional reporting are composed of four information elements which are carrier frequency, cell identity, RSRP and RSRQ. We discuss them one by one. Annex shows our preferred modification. The modification part is highlighted by green.
How to identify the carrier frequency
In normal measurement reporting, eNB knows carrier frequency of received measurement reporting based on measurement id. But, measurement id is not available for additional measurement. Therefore, carrier frequency needs to be informed to eNB.

There are following two alternatives for identifying the carrier frequency. 

· Alternative 1: ARFCN-ValueEUTRA (16bit)
· ARFCN-ValueEUTRA is used to identify EUTRA carrier frequency uniquely. On the other hand, the number of bits is bigger than MeasObjectId.
· Alternative 2: MeasObjecId (5bit) 

· MeasObjecId can be used to identify E-UTRAN carrier frequency uniquely which is identified by MeasObjectEUTRA, since E-UTRAN only configures a single measurement object for a given frequency.
From 2nd agreement in last RAN2#71 meeting, additional measurement reporting is limited to carrier frequencies with configured measurement id. Thus, we propose that carrier frequency is identified by MeasObjectId. Furthermore, it is obvious that this information element is mandatory.
Proposal 1: Carrier frequency is identified by MeasObjectId.
How to identify the cell id
Physical cell identity should be mandatory for cell identification as same as normal measurement reporting. RAN2 agreed that source eNB identifies the cell in candidate SCell list by frequency and physical cell identity without CGI for the handover purpose. Therefore, we propose that UE does not include CGI in additional measurement report.
Proposal 2: PhysCellId is used as mandatory IE. CGI related information is not needed for carrier aggregation.
Whether RSRP and RSRQ are optional or mandatory
From 1st agreement in last RAN2#71, additional measurement reporting is composed of available measurement result. Then, which parameter (i.e. RSRP, RSRQ) for the certain cell is included in additional measurement reporting depends on the reportConfig associated with the frequency. Therefore, we propose that both RSRP and RSRQ are optional. Optional means that either RSRP or RSRQ are included, otherwise both RSRP and RSRQ are included.
Proposal 3: Both RSRP and RSRQ are optional.
2.2.  Necessity of additional measurement reporting in periodical and event triggered periodical reporting
RAN2 has discussed whether additional measurement reporting is configurable or not in last RAN2#71 meeting. On the other hand, RAN2 has not discussed the behaviour of additional reporting for periodical reporting and event triggered periodical reporting. We do not see the necessity of additional reporting in periodical reporting nor in event triggered periodical reporting after 1st reporting.
Periodical reporting
Periodical reporting was agreed in RAN2#56 meeting. The main purpose is for SON. However, the purpose of additional reporting is not for SON. Therefore, periodical reporting does not need additional reporting. 
Proposal4: Additional measurement reporting for periodical reporting is not needed.

Event triggered periodical reporting

Event triggered periodical reporting was agreed in RAN2#58bis meeting. This is used for following two scenarios in [2]:
Scenario#1: Abrupt Change in Propagation

One typical scenario where the scheme is particularly useful is characterized by abrupt change in propagation conditions, i.e. when conditions change from line of sight (LOS) to non line of sight (NLOS) or vice versa in a short time. This can occur when UE turns around the corner or when the transmission between the UE and the base station is suddenly obstructed by a large object. These scenarios are fairly common in densely populated urban areas. After abrupt change in propagation conditions it’s important for the network to receive frequent or periodic measurement reports from the UE for certain period of time. The periodical reporting after such a transition would provide clearer picture of the radio propagation condition.
Scenario#2: Transition to Cell Border Region

Another important scenario where event triggered periodical reporting is useful is when UE moves to the cell border region as described further. In the cell border area UE will receive more significant inter-cell interference. To combat this adverse situation the network can employ some sort of inter-cell interference mitigation technique or perform necessary radio resource management operation.
Scenario#1 can be related to the selection of SCell but Scenario#2 is for interference coordination. In the interference coordination, we expect separate measurement is configured and event triggered periodic reporting is carried out based on such configured measurement. Therefore, we focus on Scenario#1.
We think that additional measurement report is necessary in 1st reporting in Figure 2.2.1 in order to select candidate SCells. However, for periodical reporting in Figure 2.2.1, additional measurement reporting is not needed. 
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Figure 2.2.1 Example of Event triggered periodical reporting

Either event A3/A4/A5/A6 should be set on the frequency which is included in additional measurement report, since without such measurement configuration, the result is not available. We separate these events into two cases based on whether cell management can be done within the frequency or not. One is that event A6 is configured. The other is event A3/A4/A5 is configured.
Case 1: Event A6 is configured

If event A6 is configured, we assume that measurement reporting in other carrier frequency is also triggered, since cell for additional measurement reporting is best cell in the frequency. If measurement reporting in other carrier frequency is not triggered, the situation of other carrier frequency is not changed. 
Case 2: Event A6 is not configured (either event A3/4/5 is configured)

In some deployments, event A6 is not configured and event A3/4/5 are used. We assume such operation is possible only when the network knows SCC radio condition based on PCC radio situation like scenario 1. Otherwise, UE may use non-best SCell in the frequency. Therefore, we think additional measurement result in 1st reporting of additional measurement reporting is useful given PCC situation is same. 
From above discussion, we do not see the necessity of additional measurement reporting after 1st reporting. Here, we assume that if concerned cell is changed, it should be considered as 1st reporting.
Proposal 5: Additional measurement reporting is only needed in 1st reporting of event triggered periodical reporting.

3. Conclusion

This document discusses the information elements of additional reporting and necessity of additional reporting in periodical reporting and event triggered periodical reporting.
Proposal 1: Carrier frequency is identified by MeasObjectId.
Proposal 2: PhysCellId is used as mandatory IE. CGI related information is not needed for carrier aggregation.
Proposal 3: Both RSRP and RSRQ are optional.
Proposal4: Additional measurement reporting for periodical reporting is not needed.

Proposal 5: Additional measurement reporting is only needed in 1st reporting of event triggered periodical reporting.

Annex

Following shows the MeasResults information element based on [1].

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, 

physCellId






PhysCellId,


measResult






SEQUENCE {



rsrpResult






RSRP-Range





OPTIONAL,


rsrqResult






RSRQ-Range





OPTIONAL

},


...

}

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


SEQUENCE {


sCellId







SCellIndex-r10,

-- FFS how to indicate cell/ freq

measResult






SEQUENCE {



rsrpResult






RSRP-Range,



rsrqResult






RSRQ-Range

},

...
}

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
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