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1 Introduction
In this contribution, we would like to discuss FFS issues on the early measurement configuration, such as validity area, whether additional beams can be reported, whether to support CSI-RS based NR early measurements (Note: ‘Whether there are differences in the configuration that can be provided by RRCRelease and SI’ is discussed in a separate paper).
2 Discussion
In the last RAN2#105b meeting, some remaining issues for early measurement needs further discussion.
Agreements

4:
For both IDLE and INACTIVE early measurements, the following IEs can be optionally configured per NR frequency in both NR RRCRelease message and NR SIB:

-
A list of frequencies and optionally cells (similar to measCellList in LTE euCA) the UE is required to perform early measurements. 

-
A cell quality threshold (similar to qualityThreshold in LTE euCA) the UE is required to report the measurement results only for the cells which met the configured thresholds.

FFS: A validity Area (similar to validityArea in LTE euCA) to indicate the list of cells within which UE is required to perform early measurements. If the UE reselects to a cell outside this list, the early measurements are no longer required (same as timer expiry).

o
If it is absent, the UE will not have area limitation of early measurements. 

For SSB based beam level measurement configurations:

9
The UE is required to report the beam with the highest measurement quantity

FFS: Whether additional beams can be reported.
10: For both IDLE and INACTIVE early measurements, the UE can be configured with one of the 3 beam reporting types

1)
No beam reporting; 

2)
Only beam identifier 

3)
Both beam identifier and quantity 

FFS: Whether to support CSI-RS based NR early measurements
2.1 Validity area

In R15 LTE euCA, validityArea indicates a list of cells within which UE is requested to do IDLE mode measurements. If the UE reselects to a serving cell whose physical cell identity does not match any entry in validityArea for the corresponding carrier frequency, the UE stops the validity timer and measurements are no longer required. Without a validity area, if the UE is configured with a number of frequencies to measure and cells to report for these frequencies, even if the UE moves away from the cells to report, the UE has no way to know that the cells will not be available and will continue to monitor the indicated frequencies, including lower frequency for cell reselection.

Observation 1: Without a validity area, the UE may perform measurements on all frequencies configured for early measurements, including the frequencies which are lower priority for cell reselection, although the UE has moved away from the cells to report. This causes extra power consumption for no gain.

So we propose that the validity area is introduced for NR in R16 eDCCA and to configure as a list of PCIs like LTE euCA.
-- ASN1START

MeasIdleConfigSIB-r15 ::= SEQUENCE {


measIdleCarrierListEUTRA-r15
EUTRA-CarrierList-r15,


...

}

MeasIdleConfigDedicated-r15 ::= SEQUENCE {


measIdleCarrierListEUTRA-r15
EUTRA-CarrierList-r15



OPTIONAL,
-- Need OR


measIdleDuration-r15

ENUMERATED {sec10, sec30, sec60, sec120,













sec180, sec240, sec300, spare},


...

}

EUTRA-CarrierList-r15 ::= SEQUENCE (SIZE (1..maxFreqIdle-r15)) OF MeasIdleCarrierEUTRA-r15

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


...

}

CellList-r15 ::=

SEQUENCE (SIZE (1.. maxCellMeasIdle-r15)) OF PhysCellIdRange
-- ASN1STOP

Proposal 1: Support a validity area for NR in order for the UE to stop measurements when moving away from the area where the configuration is relevant and save UE power.
2.2 Whether additional beams can be reported
RAN2 agreed that the beam with the highest measurement quantity should be reported but has put is FFS whether additional beams can be reported.
In order to derive cell quality, RAN2 agreed to support similar parameters like in SIB2 and SIB4, so the UE may have to measure more than one beam for each cell. In RRC_CONNECTED, the UE can be configured to report more than one beam, so the same could be done for early measurements, without significant UE impact. The only issue of reporting more than one beam is signalling overhead and it is up to the network to decide the amount of beams to be reported.
Proposal 2: The network configures the number of beams to be reported for each reported cell, which can be more than one.
2.4 Whether to support CSI-RS based NR early measurements
In the last meeting the topic of whether to support CSI-RS based NR early measurements needs FFS. In Rel-15; SCells without SSB are supported, but if CSI-RS based NR early measurements are not supported, such SCells cannot be configured so easily.

Observation 2: Rel-15 supports SCells without SSB, for which fast configuration is not possible without the support of CSI-RS based NR early measurements.

Even for cells with SSB, if CSI-RS are transmitted, they can better reflect the quality of DL transmissions than SSB, so support of CSI-RS based NR early measurements would make the selection of SCells more accurate.

Observation 3: Support of CSI-RS based NR early measurements can make the selection of SCell more efficient.

From RAN2 perspective, CSI-RS based measurements are already supported in RRC_CONNECTED. If RAN4 specifies requirements in Rel-16 for RRC_CONNECTED for CSI-RS, this can be reused for early measurements in RRC_INACTIVE. UE power consumption can be reduced by limiting the amount of measurements configured.
Proposal 3: Aim to support CSI-RS based NR early measurements.

3 Conclusion
In this paper, we have discussed FFS issues on early measurement configurations and have the following proposals:
Proposal 1: Support a validity area for NR in order for the UE to stop measurements when moving away from the area where the configuration is relevant and save UE power.

Proposal 2: The network configures the number of beams to be reported for each reported cell, which can be more than one.
Proposal 3: Aim to support CSI-RS based NR early measurements.
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