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1
Introduction
In last RAN2 Ad Hoc meeting, the list of issues resulting from the review of the PDU specification was discussed, but some issues in this list still have no clear conclusion yet. 
Based on the discussion in [1], the remaining issues on WLAN measurement for LWA/LWI can be summarized into the following two aspects:
· WLAN measurement object configuration (E.040/S.021/S.079/S.080/H.078/S.081/S.082)

· WLAN measurement report (E.060/S.027/S.028/E.060/H.075/C.082/S.086)

In this contribution, we mainly discuss the above issues and provide the text proposal to the rDraft 36.331-d10.
2
Discussion
2.1 WLAN measurement object configuration 
In IEEE 802.11 standard, WLAN numerologies (also called WLAN carrier info in draft 36.331[2]) include ‘Operating Class’, ‘Country’ and ‘Channel Number’, in which ‘Operating Class’ and ‘Channel Number’ are the information associated with the channel. 

However, the WLAN AP can automatically change its working channel based on the interference, so it is not possible for the UE to reduce measurements and save battery by performing the WLAN measurement based on the specified ‘Operating Class’ or ‘Channel Number’. Moreover, information such as ‘Country’ is also not helpful for WLAN measurement. 

Observation 1: The WLAN carrier info (e.g. ‘Country’, ‘Operating Class’, and ‘Channel Number’) are not helpful to WLAN measurement. 

Proposal 1: The WLAN measurement object does not include WLAN carrier info, i.e., operating class, country code and channel number. 
The only information included in WLAN measurement object can be bandIndicatorList, wlan-Id-List and wlan-AdditionalMeasRequested.
Considering UE mobility, the AP to which the UE is associated could be changed frequently so it would be beneficial to use delta signalling, i.e., release and add, to configure the WLAN identifier in the WLAN measurement object. 
Proposal 2: Delta signalling is used for wlan-Id-List in WLAN measurement configuration.

2.2 WLAN measurement report

2.2.1 Whether the UE reports the serving WLAN or not

UE measurement report is triggered by the corresponding measurement events. In last RAN2 meeting, three measurement events were defined for LWA and LWI.
Event W1 is only triggered when the UE is not configured with a mobility set. That means, in this case there is no serving WLAN yet so such information is not included in the UE measurement report. 
Observation 2: For event W1, no serving WLAN is included in the UE measurement report.

Event W2 is used for inter-mobility set mobility. In order to help the eNB in making better mobility decisions, the UE should not only report the measurement results of neighbour WLANs outside of the WLAN mobility set but also report the best measurement result among all serving WLANs.
Event W3 is used for deactivation of LWA or LWI. In this case, the UE triggers a measurement report only when the signal qualities of all serving WLANs in the WLAN mobility set are below the threshold. Reporting all the measurement results of serving WLANs would have significant overhead for no use, the UE should only report the best measurement result among all serving WLANs. 
Observation 3: For event W2 and W3, the best measurement result among all serving WLANs should be included in UE measurement report. 

Based on the above analysis, we propose:
Proposal 3: If the UE is configured with serving WLANs in LWA and LWI, (only) the best measurement result among all serving WLANs is included in the UE measurement report.

2.2 What is the configuration of WLAN measurement report
Similar to the discussion of chapter 2.1, the WLAN carrier info (e.g. ‘Country’, ‘Operating Class’, and ‘Channel Number’) is also not useful for the WLAN measurement report. The UE can use the WLAN identifier to uniquely identify the measured WLAN. Besides, WLAN carrier info is not  included in wlan-AdditionalMeasRequested. There is no trigger for UE to report WLAN carrier info.
Proposal 4: The WLAN measurement report does not include WLAN carrier info (i.e.,  operating class, country code and channel number).
In RAN2#91bis, it was agreed that the eNB configures the maximum number of WLANs outside of the WLAN mobility set to report. That means, excluding the serving WLANs, how many neighbour WLANs should be reported is configured by eNB. 
In current specification, the maximum value of the maxReportCells IE in LTE measurement report is 8. We think that it is can be reused to WLAN measurement report.

Proposal 3: The maximum value for the number of neighbour WLANs, excluding the serving WLAN, to be included in the measurement report is 8. 

3
Conclusion
This contribution discusses and analyses the remaining issues on RRM measurement for LWA and LWI. Based on the above analysis, we have following proposals:
Observation 1: The WLAN carrier info (e.g. ‘Country’, ‘Operating Class’, and ‘Channel Number’) are not helpful to WLAN measurement. 

Observation 2: For event W1, no serving WLAN is included in the UE measurement report.

Observation 3: For event W2 and W3, the best measurement result among all serving WLANs should be included in UE measurement report. 

Proposal 1: The WLAN measurement object should not include WLAN carrier info, i.e.,  operating class, country code and channel number. 
Proposal 2: Delta signalling is used for wlan-Id-List in WLAN measurement configuration.

Proposal 3: If the UE is configured with serving WLANs in LWA and LWI, (only) the best measurement result among all serving WLANs should be included in UE measurement report.
Proposal 4: The WLAN measurement report does not include WLAN carrier info (i.e., operating class, country code and channel number).
Proposal 5: The maximum value for the number of neighbour WLANs, excluding the serving WLAN, to be included in the measurement report is 8. 
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---------------------------------------------------Start of Change------------------------------------------------------------
6.3.5
Measurement information elements
…..

–
MeasObjectWLAN
-- ASN1START

MeasObjectWLAN-r13 ::=
SEQUENCE {




bandIndicatorList-r13


SEQUENCE ( SIZE (1..maxWLAN-Bands-r13) ) OF WLAN-BandIndicator-r13      OPTIONAL,   --Need ON









wlan-ToReleaseList-r13




WLAN-Id-List-r13

OPTIONAL,   --Need ON

    wlan-ToAddList-r13





WLAN-Id-List-r13

OPTIONAL,   --Need ON

wlan-AdditionalMeasRequested-r13

WLAN-AdditionalMeasRequested-r13

OPTIONAL,
-- Need ON

...
}
WLAN-AdditionalMeasRequested-r13 ::=

SEQUENCE {

wlan-AvailableAdmissionCapacity-r13

BOOLEAN
OPTIONAL,
-- Need ON


wlan-BackhaulBandwidthDL-r13

BOOLEAN
OPTIONAL,
-- Need ON

wlan-BackhaulBandwidthUL-r13

BOOLEAN
OPTIONAL,
-- Need ON


wlan-ChannelUtilization-r13


BOOLEAN
OPTIONAL,
-- Need ON


wlan-StationCount-r13



BOOLEAN
OPTIONAL,
-- Need ON


...

}

-- ASN1STOP
	MeasObjectWLAN field descriptions

	wlan-AvailableAdmissionCapacity 

The value true indicates that the UE should report WLAN Available Admission Capacity if it can be acquired.

	wlan-BackhaulBandwidthDL 

The value true indicates that the UE should report WLAN Backhaul Downlink Bandwidth if it can be acquired.

	wlan-BackhaulBandwidthUL 

The value true indicates that the UE should report WLAN Backhaul Uplink Bandwidth if it can be acquired.

	wlan-ChannelUtilization 

The value true indicates that the UE should report WLAN Channel Utilization if it can be acquired.

	wlan-StationCount
The value true indicates that the UE should report WLAN Station Count if it can be acquired


........

–













	

	


	


	



……
---------------------------------------------------End of Change------------------------------------------------------------
---------------------------------------------------Start of Change------------------------------------------------------------
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


]],


[[
locationInfo-r10




LocationInfo-r10



OPTIONAL,



measResultServFreqList-r10


MeasResultServFreqList-r10

OPTIONAL


]],


[[
measId-v1250





MeasId-v1250




OPTIONAL,



measResultPCell-v1250



RSRQ-Range-v1250



OPTIONAL,



measResultCSI-RS-List-r12


MeasResultCSI-RS-List-r12

OPTIONAL


]],


[[
measResultSSTD-r13




MeasResultSSTD-r13



OPTIONAL,


measResultPCell-v13xy



SEQUENCE {



rs-sinrResult-r13




RS-SINR-Range-r13



}
















OPTIONAL,


ul-PDCP-DelayResultList-r13


UL-PDCP-DelayResultList-r13

OPTIONAL,



measResultForRSSI-r13



MeasResultForRSSI-r13


OPTIONAL,



measResultServFreqListExt-r13

MeasResultServFreqListExt-r13

OPTIONAL,





measResultsWLAN-r13




MeasResultsWLAN-r13


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



]],



[[
primaryPLMN-Suitable-r12


ENUMERATED {true}


OPTIONAL,




measResult-v1250




RSRQ-Range-v1250


OPTIONAL


]],



[[
rs-sinrResult-r13




RS-SINR-Range-r13


OPTIONAL


]]

}

}

MeasResultServFreqList-r10 ::=
SEQUENCE (SIZE (1..maxServCell-r10)) OF MeasResultServFreq-r10
MeasResultServFreqListExt-r13 ::=
SEQUENCE (SIZE (maxServCell-Plus1..maxServCell-r13)) OF MeasResultServFreq-r13

MeasResultServFreq-r10 ::=


SEQUENCE {


servFreqId-r10





ServCellIndex-r10,


measResultSCell-r10




SEQUENCE {



rsrpResultSCell-r10




RSRP-Range,



rsrqResultSCell-r10




RSRQ-Range


}














OPTIONAL,


measResultBestNeighCell-r10


SEQUENCE {



physCellId-r10





PhysCellId,



rsrpResultNCell-r10




RSRP-Range,



rsrqResultNCell-r10




RSRQ-Range


}














OPTIONAL,


...,


[[
measResultSCell-v1250



RSRQ-Range-v1250
OPTIONAL,



measResultBestNeighCell-v1250

RSRQ-Range-v1250
OPTIONAL


]],


[[
measResultSCell-v13xy



SEQUENCE {



rs-sinrResult-r13




RS-SINR-Range-r13



}

OPTIONAL,



measResultBestNeighCell-v13xy

SEQUENCE {



rs-sinrResult-r13




RS-SINR-Range-r13



}

OPTIONAL


]]
}

MeasResultServFreq-r13 ::=


SEQUENCE {


servFreqId-r13





ServCellIndexFull-r13,


measResultSCell-r13




SEQUENCE {



rsrpResultSCell-r13




RSRP-Range,



rsrqResultSCell-r13




RSRQ-Range-v13xx,


rs-sinrResult-r13




RS-SINR-Range-r13
OPTIONAL

}














OPTIONAL,


measResultBestNeighCell-r13


SEQUENCE {



physCellId-r13





PhysCellId,



rsrpResultNCell-r10




RSRP-Range,



rsrqResultNCell-r13




RSRQ-Range-v13xx,


rs-sinrResult-r13




RS-SINR-Range-r13
OPTIONAL

}














OPTIONAL,


...
}

MeasResultCSI-RS-List-r12 ::=
SEQUENCE (SIZE (1..maxCellReport)) OF MeasResultCSI-RS-r12
MeasResultCSI-RS-r12 ::=

SEQUENCE {


measCSI-RS-Id-r12



MeasCSI-RS-Id-r12,

csi-RSRP-Result-r12



CSI-RSRP-Range-r12,

...
}
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



]],



[[
primaryPLMN-Suitable-r12


ENUMERATED {true}


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),



...


}

}

MeasResultsWLAN-r13 ::=

SEQUENCE {


measResultServingWLAN




MeasResultWLAN-r13              OPTIONAL,

measResultNeighborWLAN




MeasResultNeighborWLANList-r13

OPTIONAL,
}

MeasResultWLAN-r13 ::=
SEQUENCE {


wlan-Identifiers-r13




WLAN-Identifiers-r12,



rssiWLAN-r13






WLAN-RSSI-Range-r13


OPTIONAL,
avaiableAdmissionCapacity-r13

INTEGER (0..31250)
OPTIONAL,


backhaulDL-Bandwidth-r13



WLAN-backhaulRate-r12
OPTIONAL,


backhaulUL-Bandwidth-r13



WLAN-backhaulRate-r12
OPTIONAL,


channelUtilization-r13



INTEGER (0..255)


OPTIONAL,


stationCount-r13





INTEGER (0..65535),


nonCriticalExtension




SEQUENCE {}



OPTIONAL

}
WLAN-RSSI-Range-r13 ::=
INTEGER (-128..127)
MeasResultNeighborWLANList-r13 ::=  SEQUENCE (SIZE (1..maxCellReport)) OF MeasResultWLAN-R13
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

}

UL-PDCP-DelayResultList-r13 ::=

SEQUENCE (SIZE (1..maxQCI-r13)) OF UL-PDCP-DelayResult-r13

UL-PDCP-DelayResult-r13 ::=


SEQUENCE {


qci-Id-r13






ENUMERATED {qci1, qci2, qci3, qci4, spare4, spare3, spare2, spare1},


excessDelay-r13





INTEGER (0..31)

}

MeasResultForRSSI-r13 ::=


SEQUENCE {


rssi-Result-r13






RSSI-Range-r13,


channelOccupancy-r13




INTEGER (0..100)

}

-- ASN1STOP

	MeasResults field descriptions

	avaiableAdmissionCapacity

Indicates the available admission capacity of WLAN as defined in IEEE 802.11-2012 [67].

	backhaulDL-Bandwidth

Indicates the backhaul available downlink bandwidth of WLAN as defined in IEEE 802.11-2012 [67].

	backhaulUL-Bandwidth

Indicates the backhaul available uplink bandwidth of WLAN as defined in IEEE 802.11-2012 [67].

	carrierInfo
Indicates WLAN channel information. 

	channelOccupancy

Indicates the percentage of samples when the RSSI was above the configured channelOccupancyThreshold for the associated reportConfig. 

	channelUtilization

Indicates WLAN channel utilization as defined in IEEE 802.11-2012 [67].

	csg-MemberStatus

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

	currentSFN

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

	excessDelay

Indicates Excess Queueing Delay Ratio in UL, according to Excess Delay Ratio measurement report mapping table, as defined in TS 36.314 [71, Table 4.2.1.1.1-1]

	locationAreaCode

A fixed length code identifying the location area within a PLMN, as defined in TS 23.003 [27].

	measId

Identifies the measurement identity for which the reporting is being performed. If the measId-v1250 is included, the measId (i.e. without a suffix) is ignored by eNB.

	measResult

Measured result of an E‑UTRA cell;

Measured result of a UTRA cell;

Measured result of a GERAN cell or frequency;
Measured result of a CDMA2000 cell;

Measured result of a WLAN.

Measured result of UE Rx–Tx time difference; or

Measured result of UE SFN and subframe timing difference.

	measResultCSI-RS-List
Measured results of the CSI-RS resources in discovery signals measurement. 

	measResultListCDMA2000

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

	measResultListEUTRA

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

	measResultListGERAN

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

	measResultListUTRA

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

	measResultsWLAN

s
List of measured results for the maximum number of reported best WLAN for a WLAN measurement identity.

	measResultPCell

Measured result of the PCell.

	measResultsCDMA2000

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

	MeasResultServFreqList

Measured results of the serving frequencies: the measurement result of each SCell, if any, and of the best neighbouring cell on each serving frequency. 

	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 [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 [25] for CDMA2000 1xRTT and C.S0024 [26] for CDMA2000 HRPD.

	plmn-IdentityList
The list of PLMN Identity read from broadcast information when the multiple PLMN Identities are broadcast.

	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.

	qci-Id

Indicates QCI value for which excessDelay is provided, according to TS 36.314 [71].

	routingAreaCode

The RAC identity read from broadcast information, as defined in TS 23.003 [27].

	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.

	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.

	rs-sinrResult

Measured RS-SINR result of an E‑UTRA cell.

The rs-sinrResult is only reported if configured by the eNB.

	rssiWLAN
Measured WLAN RSSI result in dBm.

	stationCount

Indicates the total number stations currently associated with this WLAN as defined in IEEE 802.11-2012 [67].

	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].



	utra-EcN0

According to CPICH_Ec/No in TS 25.133 [29] for FDD. Fourteen spare values. The field is not present for TDD.

	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.

	wlan-Identifiers

Indicates the WLAN parameters used for identification of the WLAN for which the measurement results are applicable.

	MeasResultServingWLAN
Measured result of the best serving WLAN in the mobility set. The field is present once UE is configured with a mobility set. 


….
---------------------------------------------------End of Change------------------------------------------------------------
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