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1. Introduction
In this contribution, considerations on some remaining issues of early measurement are provided.
2. Discussion
To support RAN sharing, multiple PLMN ID can be configured for a cell. UEs with different selected PLMN may camp on the same cell. Per our understanding, although multiple operators can share a cell, they may own different frequencies used for early measurement. Then it is beneficial in UE power saving to indicate UE which frequency is applicable for its selected PLMN. Unnecessary measurement can be avoided on a frequency if UE’s operator does not own that frequency.
If the early measurement is configured via RRC release message, the network can configure a proper frequency list for measurement according to UE’s selected PLMN. If early measurement is configured via system information, the frequency list is shared by all UEs. A PLMN ID list can be configured for each frequency to indicate for which PLMN the frequency is applicable for measurement.
Proposal 1 For early measurement configuration in SIB, the measured frequency list can be provided per PLMN.
In LTE R15 euCA, the measurement results are reported via UEInformationResponse. A UE can be configured at maximum 8 carrier frequencies for idle mode measurement. While in UEInformationResponse, at most only 3 neighboring inter-frequency carriers can be reported. Following are the related definition[3].
maxIdleMeasCarriers-r15		INTEGER ::= 3	-- Maximum number of neighbouring inter-
												-- frequency carriers measured in IDLE mode
[skip irrelevant part]
maxFreqIdle-r15				INTEGER ::= 8	-- Maximum number of carrier frequencies for
												-- IDLE mode measurements configured by eNB
Further, in LTE euCA, measCellList can be configured for a frequency to indicate the cells which UE is requested to measure and report. In NR, it was already agreed a similar approach will be introduced [2].
It is unclear how UE determine which frequency will be reported if the number of carrier frequency for idle mode measurement is larger than the maximum number of neighbouring inter-frequency for report, i.e. maxIdleMeasCarriers-r15. And it is unclear whether a frequency is always reported if measCellList is configured for this frequency. Although the corresponding value in NR is to be defined in stage 3, it is worthy to discuss the UE behavior in such cases.
Per our understanding, there are several options:
Option 1: UE selects the carrier frequency for report based on measured cell quality. UE ranks the frequency according to the strongest cell quality of each frequency.
Option 2: UE ranks the carrier frequency based on frequency priority. The network configures report priority for each frequency according to its RRM policy. If measCellList is configured for a frequency, UE regards the frequency which is configured with measCellList as high priority.
One potential way forward is to combine these options. For example, if report priority is defined for each frequency, UE ranks the frequency according to report priority. For frequencies of same report priority, frequencies are ranked based on its strongest cell quality. 
Proposal 2 RAN 2 to discuss how to rank carrier frequency for early measurement.
In LTE euCA, a single indicator is defined in UEInformationRequest message to query and request idle mode measurement resultes, i.e. idleModeMeasurementReq-r15.
Since only measurement for CA operation is supported in LTE euCA, a single indicator is enough. While in NR it becomes a bit complicated when inter-RAT frequency can be configured, and measurement to support both fast CA and MR-DC configuration is introduced.
When initiate RRC setup or RRC resume, UE may has stored measurements on inter-RAT frequency, intra-RAT measurements for CA operation and DC operation. The network can request for all measurement results, or request part of the measurement results according to its local policy, the foreseen UE traffic volume, RRC setup/resume cause value, and current network traffic load. For example, if network prefer to configure MCG CA only, only intra-RAT measurements supporting CA operation is needed. Signaling overhead can be saved with this approach.
Proposal 3 Network can indicate requested measurement results type(inter-RAT, intra-RAT results for CA and intra-RAT results for DC), and UE only has to report measurement results according to the request if it stored.
3. Conclusion
Proposal 1 For early measurement configuration in SIB, the measured frequency list can be provided per PLMN.
Proposal 2 RAN 2 to discuss how to rank carrier frequency for early measurement.
Proposal 3 [bookmark: _GoBack]Network can indicate requested measurement results type(inter-RAT, intra-RAT results for CA and intra-RAT results for DC), and UE only has to report measurement results according to the request if it stored.
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