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1	Introduction
In RAN2#105bis, the following agreements were done for early measurements reporting:
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.

This paper discusses how information of UE’s measurements can be indicated for both IDLE/INACTIVE in order for the network to better allocate its resources.
2	Early measurement reporting
2.1	Indication of early measurement availability
During the RAN2#105bis, it was agreed that UE indicates the measurement availability in Msg5, but it was left FFS whether some indication can be sent before security activation.
FFS if some measurement information (detail TBD) related to idle mode measurements can be sent before security activation.

If UE was configured with euCA measurements but does not indicate that it has measurements available, the network is essentially in the same situation as with legacy. Either it has to do blind configuration or wait to receive measurement results.
Moreover, network does not know whether the indication is missing because:
1) UE measured but did not find any good enough candidates (e.g. no cells were measured above the configured threshold),
2) UE did not perform the required measurements (e.g. UE either does not support the IDLE measurements or the validity timer has expired and the UE did not continue measuring).
As stated above, according to the agreements:
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.
Thus, the network does not know which of 1 or 2 is the reason why no report is available and, therefore, the network does not know whether it is beneficial to wait for UE’s further inter-frequency measurements – or even configure those. Instead, if it would be known that there is no good small cell available, the network could prioritize the UE in the macro cell.
This problem could be of course avoided by not configuring a quality threshold for early measurement reporting. The drawback there is, however, the unnecessary reporting overhead of low-quality cells
Observation 1: Network does not know the reason why no report is sent and therefore the network does not know if it is beneficial to configure UE with inter-frequency measurements for early reporting.
To help network understand why measurements were not provided, we believe it would be beneficial to extend the availability indication by the UE. Besides availability, it could directly inform that the UE has done the IDLE/INACTIVE measurements but did not find any cells fulfilling the quality threshold. The other possible reason could then be that the measurements are not reported, because the UE did not manage to perform measurements (or they became obsolete). 
Proposal 1: Extended the early measurement availability indication to include why the early measurement results are not available (even though were configured for the UE) on the corresponding carrier.
Proposal 2: The extended availability indication is added to both NR and LTE.
2.2	CSI-RS-based measurement reporting
RAN2#105bis left it open whether to support CSI-RS-based NR early measurements due to companies arguing there are no requirements for UE to report CSI-RS in IDLE mode. The main argument is that CSI-RS are per UE and allowing them would require additional network configuration effort. However, there is no clear technical obstacle for UE from doing CSI-RS-based measurements at least in INACTIVE mode since they are also configured in CONNECTED, and UE could retain the CONNECTED mode CSI-RS measurement configuration (which could anyway in practice be shared between multiple UEs). 
Observation 2: UE could retain CSI-RS measurement configuration from CONNECTED at least in INACTIVE mode.
Then the question of the measurement requirements is in RAN4 domain, and RAN2 would have to ask from RAN4 whether there are any practical difficulties in using CSI-RS-based measurements in INACTIVE state. From RAN2 viewpoint, the main question is whether the CSI-RS measurements would be only valid in the same cell where they were configured, or whether they could be valid also within the whle RNA. However, since all of this is network configuration, we would propose to allow the configuration of the measurements and leave it up to RAN4 how to define the requirements.
Proposal 3: CSI-RS-based early NR measurement reporting is supported at least for INACTIVE mode. Network configures for which cells they can be done within the RNA.
Proposal 4: CSI-RS-based early NR measurement reporting can only be configured in RRCRelease.
Additionally, the question of how many beams to report is also linked to the CSI-RS reporting, but the contribution R2-1906179 [3] discusses the beam details more (focusing on FR2 but applicable also to FR1 CSI-RS). 
3	Conclusion
In this contribution, we discussed the early measurement availability indication, and the benefits of indicating why the early measurements are not available (cells below the quality threshold vs. measurements not done or obsolete).
Observation 1: Network does not know the reason why no report is sent and therefore the network does not know if it is beneficial to configure UE with inter-frequency measurements for early reporting.
Observation 2: UE could retain CSI-RS measurement configuration from CONNECTED at least in INACTIVE mode.
Proposal 1: Extended the early measurement availability indication to include why the early measurement results are not available (even though were configured for the UE) on the corresponding carrier.
Proposal 2: The extended availability indication is added to both NR and LTE.
Proposal 3: CSI-RS-based early NR measurement reporting is supported at least for INACTIVE mode. Network configures for which cells they can be done within the RNA.
Proposal 4: CSI-RS-based early NR measurement reporting can only be configured in RRCRelease.
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