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1. Introduction
For early establishment of DC/CA, idle/inactive measurement has been discussed. This paper proposes load distribution as a use case of idle/inactive measurement, and also proposes additional functions of idle/inactive measurement.
2. Discussion
Load distribution is an effective measure to prevent the degradation of the user experience which results from congestion in a particular frequency band. Moreover, by using the cell quality information obtained from measurement reports, the network can select a cell with better radio quality as the distribution destination, and throughput of the UE will be improved.
Observation 1: In load distribution, by using cell quality information obtained from measurement reports, the network can select a cell with better radio quality as the distribution destination, and throughput of the UE will be improved.
Idle/inactive measurement has been discussed and specified up to Rel. 16 [1]. The purpose of idle/inactive measurement is early establishment of DC/CA. The network directs UE to run idle/inactive measurement, and UE measures the radio quality of such cells that the UE supports DC/CA with the cell the UE is camping on. Without idle/inactive measurements, in order to take radio quality into account for (P)SCell selection for DC/CA, The network needs to direct UE to run measurement after entering RRC_CONNECTED. With idle/inactive measurements, the UE can perform measurement before entering RRC_CONNECTED and the measurement results can be retrieved after entering RRC_CONNECTED, thus the latency of DC/CA setup can be reduced.
The advantage of using idle/inactive measurement for Load Distribution is described below.
There are some possible timing of Load Distribution execution. For example, at the timing of RRC connection release, the network can redirect the UE by using redirectedCarrierInfo. As another example, load distribution could be executed immediately after the transition to RRC_CONNECTED.
In case of Load Distribution at the start of RRC connection, since measurement reports can be used, the benefits of Observation 1 can be enjoyed. On the other hand, the measurement process is time-consuming, causing a delay before the execution of load distribution. As the measurements for load distribution are typically inter-frequency measurement, it would also lower the user throughput due to measurement gaps.
Observation 2: By using idle/inactive measurements for load distribution, we can minimize the drawbacks of the measurements mentioned above, i.e., execution delay and need for measurement gaps.
[bookmark: _GoBack]Current procedure text of idle/inactive measurements is excerpted.as highlighted in the Appendix, idle/inactive measurement is only applicable to carriers in the band combination of DC/CA supported by the UE. The problem is that the destination of load distribution might be other carrier, the radio quality of which is not measured or reported. For example, the following cases are possible.
Case 1: UE does not support DC/CA. For example, some of low-cost edition UE don’t support DC/CA.
Case 2: The network might want to use a band where the UE does not support DC/CA with serving carrier as the destination of load distribution. In some band combination, the UE does not necessarily support DC/CA even if non-CA operation is supported for each band in the band combination, due to e.g. intermodulation.
Observation 3: Since the main use case of current Idle/Inactive measurement is DC/CA, the radio quality of some carriers are not reported, which hinders the application of idle/inactive measurement to load distribution. For example, in the case of a UE don’t support DC/CA, or the network wants to use a cell that don’t support DC/CA as a candidate for Band Distribution.
Thus, for load distribution, existing idle/inactive measurement needs to be updated to ensure that all the candidate carriers can be measured.
Based on the above discussion, this paper proposes the use of idle/inactive measurement to improve the Load Distribution. To realize this, we propose to add a new signalling which indicates that the carriers where the UE does not support DC/CA are also subject to measurement.
Proposal 1: Add a new signalling which indicates that the carriers where the UE does not support DC/CA are also subject to idle/inactive measurement.
Second, the network will be able to identify UE which supports Proposal 1 by UE capability. It can be determined by adding a parameter to the UE capability to support Proposal 1.
Proposal 2: The network will be able to identify UE which supports Proposal 1 by UE capability.
The above proposal will enable Load Distribution to be performed earlier.
2. Conclusion
Based on the discussion in the previous sections, we made the following proposals: 
Observation 1: In load distribution, by using cell quality information obtained from measurement reports, the network can select a cell with better radio quality as the distribution destination, and throughput of the UE will be improved.
Observation 2: By using idle/inactive measurements for load distribution, we can minimize the drawbacks of the measurements mentioned above, i.e., execution delay and need for measurement gaps.
Observation 3: Since the main use case of current idle/inactive measurement is DC/CA, the radio quality of some carriers are not reported, which hinders the application of idle/inactive measurement to load distribution. For example, in the case of a UE don’t support DC/CA, or the network wants to use a cell that don’t support DC/CA as a candidate for Band Distribution.
Proposal 1: Add a new signalling which indicates that the carriers where the UE does not support DC/CA are also subject to idle/inactive measurement.
Proposal 2: The network will be able to identify UE which supports Proposal 1 by UE capability.
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5.7.8	Idle/inactive Measurements
-- (skip unrelated part) –
While in RRC_IDLE or RRC_INACTIVE, and T331 is running, the UE shall:
1>	perform the measurements in accordance with the following:
2>	if the VarMeasIdleConfig includes the measIdleCarrierListEUTRA and the SIB1 contains idleModeMeasurementsEUTRA:
3>	for each entry in measIdleCarrierListEUTRA within VarMeasIdleConfig:
4>	if UE supports NE-DC between the serving carrier and the carrier frequency indicated by carrierFreqEUTRA within the corresponding entry:
5>	perform measurements in the carrier frequency and bandwidth indicated by carrierFreqEUTRA and allowedMeasBandwidth within the corresponding entry;
5>	if the reportQuantitiesEUTRA is set to rsrq:
6>	consider RSRQ as the sorting quantity;
5>	else:
6>	consider RSRP as the sorting quantity;
5>	if the measCellListEUTRA is included:
6>	consider cells identified by each entry within the measCellListEUTRA to be applicable for idle/inactive mode measurement reporting;
5>	else:
6>	consider up to maxCellMeasIdle strongest identified cells, according to the sorting quantity, to be applicable for idle/inactive measurement reporting;
5>	for all cells applicable for idle/inactive measurement reporting, derive measurement results for the measurement quantities indicated by reportQuantitiesEUTRA;
5>	store the derived measurement results as indicated by reportQuantitiesEUTRA within the measReportIdleEUTRA in VarMeasIdleReport in decreasing order of the sorting quantity, i.e. the best cell is included first, as follows:
6>	if qualityThresholdEUTRA is configured:
7>	include the measurement results from the cells applicable for idle/inactive measurement reporting whose RSRP/RSRQ measurement results are above the value(s) provided in qualityThresholdEUTRA;
6>	else:
7>	include the measurement results from all cells applicable for idle/inactive measurement reporting;
2>	if the VarMeasIdleConfig includes the measIdleCarrierListNR and the SIB1 contains idleModeMeasurementsNR:
3>	for each entry in measIdleCarrierListNR within VarMeasIdleConfig that contains ssb-MeasConfig:
4>	if UE supports carrier aggregation or NR-DC between serving carrier and the carrier frequency and subcarrier spacing indicated by carrierFreq and ssbSubCarrierSpacing within the corresponding entry:
5>	perform measurements in the carrier frequency and subcarrier spacing indicated by carrierFreq and ssbSubCarrierSpacing within the corresponding entry;
5>	if the reportQuantities is set to rsrq:
6>	consider RSRQ as the cell sorting quantity;
5>	else:
6>	consider RSRP as the cell sorting quantity;
5>	if the measCellListNR is included:
6>	consider cells identified by each entry within the measCellListNR to be applicable for idle/inactive measurement reporting;
5>	else:
6>	consider up to maxCellMeasIdle strongest identified cells, according to the sorting quantity, to be applicable for idle/inactive measurement reporting;
5>	for all cells applicable for idle/inactive measurement reporting, derive cell measurement results for the measurement quantities indicated by reportQuantities;
5>	store the derived cell measurement results as indicated by reportQuantities for cells applicable for idle/inactive measurement reporting within measResultsPerCarrierListIdleNR in the measReportIdleNR in VarMeasIdleReport in decreasing order of the cell sorting quantity, i.e. the best cell is included first, as follows:
6>	if qualityThreshold is configured:
7>	include the measurement results from the cells applicable for idle/inactive measurement reporting whose RSRP/RSRQ measurement results are above the value(s) provided in qualityThreshold;
6>	else:
7>	include the measurement results from all cells applicable for idle/inactive measurement reporting;
5>	if beamMeasConfigIdle is included in the associated entry in measIdleCarrierListNR and if UE supports idleInactiveNR-MeasBeamReport for the FR of the carrier frequency indicated by carrierFreq within the associated entry, for each cell in the measurement results:
6>	derive beam measurements based on SS/PBCH block for each measurement quantity indicated in reportQuantityRS-Indexes, as described in TS 38.215 [9];
6>	if the reportQuantityRS-Indexes is set to rsrq:
7>	consider RSRQ as the beam sorting quantity;
6>	else:
7>	consider RSRP as the beam sorting quantity;
6>	set resultsSSB-Indexes to include up to maxNrofRS-IndexesToReport SS/PBCH block indexes in order of decreasing beam sorting quantity as follows:
7>	include the index associated to the best beam for the sorting quantity and if absThreshSS-BlocksConsolidation is included, the remaining beams whose sorting quantity is above absThreshSS-BlocksConsolidation;
6>	if the includeBeamMeasurements is set to true:
7>	include the beam measurement results as indicated by reportQuantityRS-Indexes;
2>	if, as a result of the procedure in this subclause, the UE performs measurements in one or more carrier frequency indicated by measIdleCarrierListNR or measIdleCarrierListEUTRA:
3>	store the cell measurement results for RSRP and RSRQ for the serving cell within measResultServingCell in the measReportIdleNR in VarMeasIdleReport.
3>	if the VarMeasIdleConfig includes the measIdleCarrierListNR and it contains an entry with carrierFreq set to the value of the serving frequency:
4>	if beamMeasConfigIdle is included in that entry, and if the UE supports idleInactiveNR- MeasBeamReport for the FR of the serving cell:
5>	derive beam measurements based on SS/PBCH block for each measurement quantity indicated in reportQuantityRS-Indexes, as described in TS 38.215 [9];
5>	if the reportQuantityRS-Indexes is set to rsrq:
6>	consider RSRQ as the beam sorting quantity;
5>	else:
6>	consider RSRP as the beam sorting quantity;
5>	set resultsSSB-Indexes to include up to maxNrofRS-IndexesToReport SS/PBCH block indexes in order of decreasing beam sorting quantity as follows:
6>	include the index associated to the best beam for the sorting quantity and if absThreshSS-BlocksConsolidation is included in SIB2 of serving cell, the remaining beams whose sorting quantity is above absThreshSS-BlocksConsolidation;
5>	if the includeBeamMeasurements is set to true:
6>	include the beam measurement results as indicated by reportQuantityRS-Indexes;
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