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1 Introduction

In RAN2#71 and RAN2#71bis meeting, some agreements of additional measurement reporting were achieved. And in the latest rapporteur 36.331 CR [1], the ASN.1 of IE MeasResults is provided and marked with FFS. This document discusses the message structure and proposes some clarifications and additions to the measurement reporting.
2 Discussion
2.1 Clarification of additional measurement reporting
The agreements of additional measurement reporting from RAN2#71 meeting are:
	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


The agreements of additional measurement reporting from RAN2#71bis meeting are:
	Agreements:

1) 
Will not support additional measurement reporting for non-serving frequencies

2) 
Will be able to configure with one bit the additional available measurement reporting per report Configuration
- i.e. per measurement report config we can configure whether measurement reports from this report configuration should include additional available measurement reports or not.


Based on the above agreements, two issues remain ambiguous:

1) Whether neighbour cells on PCC can be additionally reported?

2) Whether neighbour cells on the frequency which triggers the measurement report can be additionally reported?

For issue 2, in the email discussion of running 36.331 CR [1] after RAN2#71bis, the rapporteur points out that some companies express the concerns on additionally reporting the neighbour cells on the frequency which triggers the measurement report, although it conflicts the agreement of RAN2#71. Therefore, an editor’s note is included in [1] to indicate that this aspect is still FFS.
The followings discuss these two issues and suggest some clarifications.
Issue 1: PCC additional reporting
The agreement of RAN2#71 is: 
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. 
This conclusion seems to limit the additional reporting to SCC. However, the agreement of RAN2#71bis is:
Will not support additional measurement reporting for non-serving frequencies

This implies that all serving frequencies, including PCC and SCC, should be included in the additional reporting.

As the source PCC can be target SCC after HO, it is reasonable to include the additional neighbour cells’ measurement results on source PCC in the MeasResults. And the latest 36.331 CR [1] also reflects this as below:
MeasResultServFreq-r10 ::=


SEQUENCE {


servFreqId






ServCellIndex-r10,


measResultSCell





SEQUENCE {



rsrpResultSCell





RSRP-Range,



rsrqResultSCell





RSRQ-Range


}














OPTIONAL,

measResultBestNeighCell


SEQUENCE {



physCellId






PhysCellId,



rsrpResultNCell





RSRP-Range,



rsrqResultNCell





RSRQ-Range


}














OPTIONAL,


...

}

As shown in the ASN.1 above, the identification of additional measurement reporting is ServCellIndex-r10 (in red), and this means PCC is included. For PCell’s RSRP/RSRQ is included in IE measResultPCell, when additional reporting is included for PCC, the IE measResultSCell (in blue) should not be present. The IE measResultSCell is already optional to reflect this, and it is proposed to add some description or condition for it, such as “When servFreqId is ‘0’ (which stands for PCC), this IE is not present. When servFreqId is from 1 to 7, it is present”.
Proposal 1: To confirm that neighbour cells on PCC can be additionally reported. And some descriptions of IE measResultSCell are proposed to be added.
Issue 2: No additional reporting on the triggered frequency
The agreement of RAN2#71 is:
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.
As indicated by rapporteur in the email discussion [1], the agreement of RAN2#71bis doesn’t confirm this. However, we think it is still valid for current scope of conclusion, i.e. additional reporting will not be supported for non-serving frequencies, and neighbour cells on the frequency which triggers the measurement report should not be additionally reported. The reasons are shown below:
1) The main purpose of additional measurement reporting is to assist the mobility control, i.e. to assist source eNB to get the candidate SCell list for HO. When the mobility related event (e.g. A3) is triggered, the neighbour cells of the triggered frequency will be reported, and these cells’ measurement results all fulfill the event criterion and TimeToTrigger. One of these cells can be chosen as the target PCell. Once PCell is chosen on this frequency, additional measurement reporting for candidate SCells on this frequency seems meaningless.
2) The reported neighbour cells on the triggered frequency satisfy a more critical criterion (event criterion and TimeToTrigger) than additional measurement reporting (only normal L3 filtering). If they are both reported, the two cell list will be overlapped to the most extent, i.e. most of the cells in the two lists are the same. In this case, the additional measurement reporting of triggered frequency has little benefit.
3) If the additional measurement reporting of triggered frequency is aimed to be used for CC management, e.g. event A2 with additional reporting for intra-freq SCell replacement, it is better to configure event A6 on this SCC. Because the main target of introducing event A6 is for intra-freq SCC management, and it is more accurate than additional measurement reporting.
Therefore, we propose to maintain the agreements:
Proposal 2: A UE configured with CA shall include additional available measurements concerning the best non-serving cell on other carriers than the carrier of the object referenced by the measurement id.
2.2 Field description addition of IE reportAddNeighMeas
The agreement of RAN2#71bis includes:
Will be able to configure with one bit the additional available measurement reporting per report Configuration
And in the latest 36.331 CR [1], the IE reportAddNeighMeas is added for this conclusion. However, there is no filed description for this IE, and it’s better to supplement it and make the protocol more complete and readable.
Proposal 3: Add a field description for IE reportAddNeighMeas. 
And the corresponding text proposal is provided in chapter 5.
3 Conclusion
In this contribution, we discussed some ASN.1 issues for measurement reporting and give following proposals:
Proposal 1: To confirm that neighbour cells on PCC can be additional reported. And some descriptions of IE measResultSCell are proposed to be added.

Proposal 2: A UE configured with CA shall include additional available measurements concerning the best non-serving cell on other carriers than the carrier of the object reference by the measurement id.
Proposal 3: Add a field description for IE reportAddNeighMeas.
The corresponding text proposal is provided in chapter 5.
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5 Text Proposal to 36.331 [1]
Start of 1st modification:
6.3.5
Measurement information elements

……
–
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


]],


[[
measResultServFreqList-r10


MeasResultServFreqList-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



]]


}

}

MeasResultServFreqList-r10 ::=
SEQUENCE (SIZE (1..maxServCell-r10)) OF MeasResultServFreq-r10


MeasResultServFreq-r10 ::=


SEQUENCE {


servFreqId






ServCellIndex-r10,


measResultSCell





SEQUENCE {



rsrpResultSCell





RSRP-Range,



rsrqResultSCell





RSRQ-Range


}














OPTIONAL,


measResultBestNeighCell


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.

	measResultPCell

Measured result of the PCell.

	measResultSCell

Measured result of the SCell. This IE is present when servFreqId is from 1 to 7, and when servFreqId is ‘0’ (which stands for primary frequency), this IE is not present.

	MeasResultServFreqList

Measured result of the serving frequencies: the measurement result of each SCell, if any and of the best neighbouring cell on each serving frequency. If the frequency indicated in the measObject associated with this measurement event is also a serving frequency, the best neighbouring cell of that frequency is not included in the list. For each cell that is included the UE provides the layer 3 filtered measurement results.

	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.



End of 1st modification
Start of 2nd modification:
6.3.5
Measurement information elements

……
–
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 PCell;

Event A4:
Neighbour becomes better than absolute threshold;

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

Event A6:
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





},





...,





eventA6







SEQUENCE {






a6-Offset






INTEGER (-30..30),






a6-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},


...,


[[
si-RequestForHO-r9




ENUMERATED {setup}

OPTIONAL,
-- Cond reportCGI



ue-RxTxTimeDiffPeriodical-r9

ENUMERATED {setup}

OPTIONAL
-- Need OR


]],


[[
reportAddNeighMeas-r10



ENUMERATED {setup}

OPTIONAL
-- Need OR


]]

}

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/ a6-Offset

Offset value to be used in EUTRA measurement report triggering condition for event a3/ a6. The actual value is IE value * 0.5 dB.

	reportOnLeave/ a6-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.

	si-RequestForHO

The field applies to the ‘reportCGI’ functionality, and when the field is included, the UE is allowed to use autonomous gaps in acquiring system information from the neighbour cell, applies a different value for T321, and includes different fields in the measurement report.

	ue-RxTxTimeDiffPeriodical
If this field is present, the UE shall perform UE Rx-Tx time difference measurement reporting and ignore the fields triggerQuantity, reportQuantity and maxReportCells. If the field is present, the only applicable values for the corresponding triggerType and purpose are ‘periodical’ and ‘reportStrongestCells’ respectively.

	reportAddNeighMeas-r10

This field indicates whether or not additional measurement reporting is enabled for this measurement reporting.


	Conditional presence
	Explanation

	reportCGI
	The field is optional, need OR, in case 'purpose' is included and set to 'reportCGI'; otherwise the field is not present.


End of 2nd modification
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