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1. Introduction
In RAN2#105 meeting, RAN2 discussed the early measurement reporting and reached some agreements.
Agreements:

For IDLE/INACTIVE

1 Rel-16 early measurement configuration may contain both NR and LTE configuration, only NR configuration or only LTE configuration, to support various MR-DC and CA scenario. FFS on details.  IDLE mode and INACTIVE mode details will be discussed separately

2 NR early measurement configuration should include NR specific measurement parameters configurations.
3 Available beam and cell level measurement results can be included in early measurement reporting if configured.  
At the same time, RAN2 also agreed to have 2 email discussions (#53 and #54) for early measurement reporting about signalling and measurement configuration.
In this paper, we focus on the other left issues for the early measurement reporting.
2. Discussion 

In LTE euCA, the idle measurement configuration is configured in SIB5 or RRCConnectionRelease message. The parameters for idle measurement configuration is summarized in the below figure. The configuration is only applied for the idle mode UE in LTE. The configuration includes an E-UTRAN frequency list and each E-UTRAN frequency includes:
MeasIdleCarrierEUTRA-r15::=


SEQUENCE {


carrierFreq-r15





ARFCN-ValueEUTRA-r9,


allowedMeasBandwidth-r15


AllowedMeasBandwidth,


validityArea-r15




CellList-r15




OPTIONAL,
-- Need OR


measCellList-r15




CellList-r15




OPTIONAL,
-- Need OR


reportQuantities




ENUMERATED {rsrp, rsrq, both},


qualityThreshold-r15



SEQUENCE {


idleRSRP-Threshold-r15



RSRP-Range




OPTIONAL,
-- Need OR



idleRSRQ-Threshold-r15



RSRQ-Range-r13



OPTIONAL
-- Need OR


}
















OPTIONAL, 
-- Need OP


...

}

In order to support fast configuration of (NG) EN-DC, the NR frequency list should be configured too.
In NR, in order to support fast configuration of NE-DC, or NR-DC, or NR CA, both E-UTRAN frequency list and NR frequency list should be included in the early measurement configuration in NR SIB or NR RRCRelease message.
In last RAN2 meeting, RAN2 agreed that “Rel-16 early measurement configuration may contain both NR and LTE configuration, only NR configuration or only LTE configuration, to support various MR-DC and CA scenario.”
Proposal 1: extend the MeasIdleConfigSIB IE and MeasIdleConfigDedicated IE to include the NR frequency list in LTE.

Proposal 2: both E-UTRAN frequency list and NR frequency list should be included in the early measurement configuration in NR SIB or NR RRCRelease message.

It is well known that the UE support inactive state in LTE with 5GC and the LTE euCA is only applied to idle mode UE. It is necessary to extend the LTE euCA to inactive UE for RRC resume case.

Proposal 3: extend the LTE euCA application to inactive UE.

The UE can get the early measurement configuration from SIB or RRC release. It is not clear the early measurement configuration in SIB is common or separate for idle mode UE and inactive mode UE. We can not see the requirement and benefit to configure the separate early measurement configuration for idle mode UE and inactive mode UE respectively.

Proposal 4: the early measurement configuration in SIB is common for idle mode UE and inactive mode UE.

For LTE configuration, the parameters in LTE euCA should be baseline for NR early measurement configuration. 
In NR SIB4, the inter-frequency list is configured as 
InterFreqCarrierFreqInfo ::=        SEQUENCE {

    dl-CarrierFreq                      ARFCN-ValueNR,

    frequencyBandList                   MultiFrequencyBandListNR-SIB                OPTIONAL,   -- Need S

    frequencyBandListSUL                MultiFrequencyBandListNR-SIB                OPTIONAL,   -- Need R
    nrofSS-BlocksToAverage              INTEGER (2..maxNrofSS-BlocksToAverage)      OPTIONAL,   -- Need R

    absThreshSS-BlocksConsolidation     ThresholdNR                                 OPTIONAL,   -- Need R

    smtc                                SSB-MTC                                     OPTIONAL,   -- Need R

    ssbSubcarrierSpacing                SubcarrierSpacing,

    ssb-ToMeasure                       SSB-ToMeasure                               OPTIONAL,   -- Need R

    deriveSSB-IndexFromCell             BOOLEAN,
    ss-RSSI-Measurement                 SS-RSSI-Measurement                         OPTIONAL,
    ………………………..

Based on the questions 9, 10, 11, 12, 14, 16 in the email discussion #54, all the parameters are mentioned, but the deriveSSB-IndexFromCell is not mentioned. The deriveSSB-IndexFromCell parameter indicates whether the UE may use the timing of any detected cell on that frequency to derive the SSB index of all neighbour cells on that frequency. It is useful for the UE, especially for power saving purpose. We propose to include deriveSSB-IndexFromCell in NR frequency measurement configuration.
In early measurement report, the UE only needs to get the measurement results, so frequencyBandListSUL is not needed.

Proposal 5: include deriveSSB-IndexFromCell in NR frequency measurement configuration. Not include frequencyBandListSUL in NR frequency measurement configuration.
Based on questions 2, 5, 6, 15, parameter validityArea, measCellList, qualityThreshold in LTE euCA are mentioned in the email discussion. Here we want to discuss the validityArea. In LTE euCA, only cell list can be configured for validity area. The cell list will increase the signalling overhead if the validity area is big enough. We introduce lots of Area definition in NR, e.g. RAN area identified by RAN code, systemInformationAreaID, RAN notification area. These areas can reduce the signalling overhead compared with cell list configuration. So RAN2 should discuss if it is feasible to use these area instead of cell list and in order to reduce the signalling.
Proposal 6: RAN2 is asked to discuss the feasibility to use RAN code, or systemInformationAreaID, or RAN notification area instead of cell list for validity area.

The UE will perform cell selection/reselection based on the measurements and the measurement results will not perform L3 filter because the measurement results will be only used for UE inside. However, the early measurement result reporting will aid the network to configure the CA or DC, so if the measurement result of the signal fluctuates too much, it will impact the experience of the user and mobility performance of UE. So we should consider introduce the L3 filter to the early measurement result reporting. 
Proposal 7: introduce the L3 filter for the early measurement results reporting.
Proposal 8: send LS to RAN4 to evaluate L3 filter for the early measurement results.

3. Conclusions:

In this paper, we focus on the other issues for the early measurement reporting not mentioned in the email discussion#54, and we propose:
Proposal 1: extend the MeasIdleConfigSIB IE and MeasIdleConfigDedicated IE to include the NR frequency list in LTE.

Proposal 2: both E-UTRAN frequency list and NR frequency list should be included in the early measurement configuration in NR SIB or NR RRCRelease message.
Proposal 3: extend the LTE euCA application to inactive UE.

Proposal 4: the early measurement configuration in SIB is common for idle mode UE and inactive mode UE.
Proposal 5: include deriveSSB-IndexFromCell in NR frequency measurement configuration.
Proposal 6: RAN2 is asked to discuss the feasibility to use RAN code, or systemInformationAreaID, or RAN notification area instead of cell list for validity area.

Proposal 7: introduce the L3 filter for the early measurement result reporting.
Proposal 8: send LS to RAN4 to evaluate L3 filter for the early measurement results.
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