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Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]During RAN2#107bis meeting, the following agreements were made on early measurement and 
reporting configuration [1].There is a validity area, and the action when the UE exits the validity area is that the UE stops all early measurements.
Validity area is configured by means of dedicated RRC signaling

The RRC release message can include SSB measurement configuration. It is assumed that information provided for cell reselection by broadcast is not provided in the RRC release message. 
No UE requirements will be specified for what UE shall do upon reselection to a cell broadcasting for some frequency an SSB measurement configuration that differs from the values received in the RRC release message i.e. UE may stop early performing measurements for concerned frequency
If the UE has not received a dedicated SSB configuration, the UE does early measurements based on SIB.

The UE only needs to support the following signalling combination options:
A. If network uses broadcast signaling for the list of early measurements, it will provide all parameters by broadcast signaling with the only exception that dedicated signalling is used for the timer
B. If network uses dedicated signaling for the list of early measurements, the following signalling options are allowed for each of the frequencies:
1) SSB measurement configuration (incl SMTC) and all other parameters are provided by dedicated signaling
2) SSB measurement configuration (incl SMTC) is broadcast and all other parameters are provided by dedicated signaling





















However, it still remains to discuss some details of early measurements, e.g the condition of including SSB measurement configurations in the dedicated signaling. ASN.1 structure of the SSB measurement configuration is captured in Running CR for 38.331 for DCCA enhancements [2]. In this contribution, we would like to show our considerations on the remaining aspects.
Discussion
0. [bookmark: OLE_LINK11][bookmark: OLE_LINK10]The condition of including SSB in dedicated signaling
In NR, the SMTC in SSB measurement configurations may change after cell reselection which is different from LTE. The calculation of SMTC occasions, including SFN and subframe, is based on the timing of a cell. SMTC configurations for a SSB frequency are different between two cells if they are not synchronous.
In RAN2#107bis meeting, there are the agreements that when network uses dedicated signaling for the list of early measurements, SSB measurement configuration (incl SMTC) can be provided by dedicated signaling or by broadcast signaling and all other parameters are provided by dedicated signaling [1]. The condition for including SSB measurement configurations in RRC release message is FFS.
As there are some agreements on validity area in RAN2#107bis meeting that validity area will be used for early measurement reporting and be configured by means of dedicated RRC signaling [1]. There are some scenarios when we discuss the condition of including SSB configurations in the RRC release message as follows.
· Case 1: The validity area is configured in the RRC release message and the cells in validity area are synchronous.
· Case 2: The validity area is not configured in the RRC release message while the network is synchronous.
· Case 3: The validity area is configured in the RRC release message and the cells in validity area are not synchronous.
· Case 4: The validity area is not configured in the RRC release message while the network is not synchronous.
In case 1, when the UE reselects to a cell which is included in validity area, we think the two cells (i.e. the source cell and the target cell) have the same SMTC configurations. Then the UE can use the SSB measurement configurations received in RRC release message. If the UE moves out of the validity area after cell reselection, the UE will consider the SMTC configurations are invalid. In short, SSB configurations can be included in the RRC release message in case 1 and SSB configurations are valid within the validity area.
In case 2, similar as case 1, there is no problem on SMTC timing after cell reselection. SSB configurations can be included in the RRC release message in case 2 and SSB configurations are valid as long as the early measurement configuration is valid (i.e. T331 is running).
Proposal 1: For the scenario that the network is synchronous within the whole network or within the validity area (if configured), ssb-MeasConfig IE can be included in RRCRelease message.

For both case 3 and case 4, SSB configurations are not valid after cell reselection. However, SMTC configurations are always valid in the cell. If SMTC configurations are included in RRC release message for the two cases, the UE doesn’t need to read an additional SIB for early measurement after receiving RRC release message within a cell. The UE power consumption can be reduced, especially for these UEs which stay in the same cell in the next RRC connection or RRC resume procedure. Hence, it is also beneficial to include SSB configurations in the RRC release message in both case 3 and case 4. In order to distinguish SSB configurations are valid within the network/the validity area if configured or within the cell, the network can include some assistance info, e.g. an indicator is included in RRC release message to indicate it is valid only in the current cell.
Proposal 2:  An indicator is introduced to indicate that the configured ssb-MeasConfig IE in RRCRelease message valid only in the current cell.

0. [bookmark: _GoBack]The ASN.1 structure of SSB measurement configuration
In the current running CR, the frequencyBandList and ssbSubcarrierSpacing are defined in measIdleConfig as part of the SSB configuration IE, as shown below:
 MeasIdleCarrierNR-r16 ::=         SEQUENCE {
    carrierFreqNR-r16                   ARFCN-ValueNR,
    measCellListNR-r16                  CellListNR-r16                  OPTIONAL,	-- Need FFS
    reportQuantities-r16                ENUMERATED {rsrp, rsrq, both},
    qualityThreshold-r16                SEQUENCE {
        idleRSRP-Threshold-NR-r16           RSRP-Range                  OPTIONAL,	-- Need N
        idleRSRQ-Threshold-NR-r16           RSRQ-Range                  OPTIONAL	-- Need N
    }                                                                   OPTIONAL, 	-- Need N
    ssb-MeasConfig-r16                   SEQUENCE {
        frequencyBandList                   MultiFrequencyBandListNR 	OPTIONAL,
nrofSS-BlocksToAverage-r16          INTEGER (2..maxNrofSS-BlocksToAverage)      OPTIONAL,   -- Need FFS
        absThreshSS-BlocksConsolidation-r16 ThresholdNR                                 OPTIONAL,   -- Need FFS
        smtc-r16                            SSB-MTC                                     OPTIONAL,   -- Need FFS
        ssbSubcarrierSpacing-r16            SubcarrierSpacing,
        ssb-ToMeasure-r16                   SSB-ToMeasure                               OPTIONAL,   -- Need FFS
        deriveSSB-IndexFromCell-r16         BOOLEAN,
        ss-RSSI-Measurement-r16             SS-RSSI-Measurement                         OPTIONAL

--    Editor’s note: FFS if frequencyBandList and ssbSubcarrierSpacing should be defined together with the carrierFreqNR (i.e. outside the ssb-MeasConfig structure)
	}                                                                   OPTIONAL, 	-- Cond FFS
    beamMeasConfigIdle-r16              BeamMeasConfigIdle-NR-r16       OPTIONAL,	-- Need FFS
	...
}

However, different from LTE, ARFCN+subcarrier spacing identify an SSB measurement object. The UE only updates the SSB configuration when ARFCN+subcarrier received via broadcast is same with that received via dedicated. So these two are not parameters that can changed from cell to cell for a given carrier (e.g. like SMTC), and do not have to be updated from SIB during cell re-selection (if the early measurement for a carrier were received via broadcast originally). We propose that frequencyBandList and ssbSubcarrierSpacing are defined out of ssb-MeasConfig-r16.
In addition, nrofSS-BlocksToAverage-r16 and absThreshSS-BlocksConsolidation-r16 are also defined in ssb-MeasConfig-r16 for early measurement configurations. These are used for derivation of cell measurement results. But parameters related to cell level measurement results do not have to be updated from SIB during cell re-selection. For example, qualityThreshold-r16 for each SSB measurement object, which defines the threshold of cell level quality for early measurement reporting, is defined out of ssbMeasConfig-r16. Therefore, we propose that nrofSS-BlocksToAverage-r16 and absThreshSS-BlocksConsolidation-r16 are defined out of ssb-MeasConfig-r16.
We propose to put them at the same level with ssb-MeasConfig-r16 as shown below:
MeasIdleCarrierNR-r16 ::=         SEQUENCE {
carrierFreqNR-r16                   ARFCN-ValueNR,
	frequencyBandList                   MultiFrequencyBandListNR 	OPTIONAL,
	nrofSS-BlocksToAverage-r16          INTEGER (2..maxNrofSS-BlocksToAverage)      OPTIONAL,   -- Need FFS
    absThreshSS-BlocksConsolidation-r16 ThresholdNR                                 OPTIONAL,   -- Need FFS
ssbSubcarrierSpacing-r16            SubcarrierSpacing,
    measCellListNR-r16                  CellListNR-r16                  OPTIONAL,	-- Need FFS
    reportQuantities-r16                ENUMERATED {rsrp, rsrq, both},
    qualityThreshold-r16                SEQUENCE {
        idleRSRP-Threshold-NR-r16           RSRP-Range                  OPTIONAL,	-- Need N
        idleRSRQ-Threshold-NR-r16           RSRQ-Range                  OPTIONAL	-- Need N
    }                                                                   OPTIONAL, 	-- Need N
[bookmark: _Hlk32410820]    ssb-MeasConfig-r16                   SEQUENCE {
        smtc-r16                            SSB-MTC                                     OPTIONAL,   -- Need FFS
        ssb-ToMeasure-r16                   SSB-ToMeasure                               OPTIONAL,   -- Need FFS
        deriveSSB-IndexFromCell-r16         BOOLEAN,
        ss-RSSI-Measurement-r16             SS-RSSI-Measurement                         OPTIONAL

--    Editor’s note: FFS if frequencyBandList and ssbSubcarrierSpacing should be defined together with the carrierFreqNR (i.e. outside the ssb-MeasConfig structure)
	}                                                                   OPTIONAL, 	-- Cond FFS
    beamMeasConfigIdle-r16              BeamMeasConfigIdle-NR-r16       OPTIONAL,	-- Need FFS
	...
}

Proposal 3: The parameters frequencyBandList, ssbSubcarrierSpacing, nrofSS-BlocksToAverage-r16 and absThreshSS-BlocksConsolidation-r16 are defined outside the ssb-MeasConfig structure.
Conclusion
[bookmark: OLE_LINK47][bookmark: OLE_LINK48]In this contribution, we show our considerations on the remaining aspects of early measurement.
For the condition of including SSB in dedicated signaling, we propose:
Proposal 1: For the scenario that the network is synchronous within the whole network or within the validity area (if configured), ssb-MeasConfig IE can be included in RRCRelease message.
Proposal 2: An indicator is introduced to indicate that the configured ssb-MeasConfig IE in RRCRelease message valid only in the current cell.
For the ASN1 structure of SSB measurement configuration, we propose:
Proposal 3: The parameters frequencyBandList, ssbSubcarrierSpacing, nrofSS-BlocksToAverage-r16 and absThreshSS-BlocksConsolidation-r16 are defined outside the ssb-MeasConfig sturcture.
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