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Introduction
[bookmark: _GoBack]In last RAN4 meeting Chongqing it was agreed to align the RAN4 euCA requirements with the RAN2 decision stating the inter-frequency search thresholds (S-measure) are not applied for carrier configured for early measurement reporting. The CR was endorsed in [1]. Left open was the number of carriers to monitor for early reporting in idle mode which we address in this paper.
Discussion
The agreed RAN4 text now defines following requirements in section 4.9.2.2 related to Measurements of inter-frequency CA candidate cells:
While T331 is running, the UE shall perform measurement on the configured overlapping and non-overlapping inter-frequency carriers for idle mode measurement reporting.
A UE which supports ca-IdleModeMeasurements shall support the idle mode CA measurements of at least [1, 2 or 3] inter-frequency carriers of which zero or one inter-frequency carrier may be a non-overlapping carrier when Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ. 
If Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ the UE shall support the idle mode CA measurements of at least 1 inter-frequency carrier of which zero or one inter-frequency carrier may be a non-overlapping carrier.
For overlapping carriers, the inter-frequency measurement requirements in section 4.2.2.4 apply. when Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ. If Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, at least prior to transmission of the idle mode measurement report, the UE shall perform at least a single measurement on detected cells on the overlapping inter-frequency carrier(s) configured to be measured for early measurement reporting.
For non-overlapping carriers, at least prior to transmission of the idle mode measurement report, the UE shall perform at least a single measurement on detected cells on the non-overlapping inter-frequency carrier(s) configured to be measured for early measurement reporting.
In the absence or expiration of T331, it is up to UE implementation to perform the idle mode CA measurement.
For overlapping carriers, when Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ, the UE shall be capable of performing RSRP and RSRQ measurements of the overlapping carriers, and the UE physical layer shall be capable of reporting RSRP and RSRQ measurements of the overlapping carriers to higher layers, with measurement accuracy as specified in sub-clauses 9.1.3B.2 and 9.1.6B.2, respectively. The UE shall be able to report idle mode CA measurements when idle mode CA measurement reporting is requested by the network.
RAN4 will need to decide on the supported number of carriers.
Network can configure both overlapping and non-overlapping carrier for UE to measure for early reporting. For overlapping carriers the requirements a the same as for carriers used for mobility with the exception that s-NonIntraSearch thresholds do not apply.
Not being able to apply these thresholds for the configured overlapping carriers may of course lead to that UE would have to perform additional measurements in idle compared to if the thresholds were allowed to be applied. And this increase in measurement effort may lead to some increase in the UE power consumption.
When the s-NonIntraSearch is configured the UE would not have to measure any inter-frequency and inter-RAT carriers for mobility but would only have to measure carriers configured for early reporting. It is expected that if the s-NonIntraSearch is configured it would be such that the threshold would be set at a coverage point that would leave the UE time to perform inter-frequency/RAT measurements for mobility in a timely manner. Hence, the s-NonIntraSearch thresholds would be much better than current minimum requirements limit of -6dB. This also means that when Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ the cell detection and measurement times would be shorter than expected maximum time allowed (UE minimum cell detection and measurement delays). Hence, the active measurement time spend on measuring carriers for early reporting even when s-NonIntraSearch is configured would be expected to be reduced (compared to defined minimum requirement for cell detection and measurement period). 
Based on this we expect that the impact on the UE side from measuring carriers for early reporting, even when s-NonIntraSearch is configured, would not be significant (although some small impact is expected). Additionally, the time duration during which the carriers would have to be measured is time limited by timer T311, which also helps in keeping the UE impact small.
To meet both network need and considering the UE impact we propose that the UE shall support the idle mode CA measurements of at least 2 inter-frequency carriers of which zero or one inter-frequency carrier may be a non-overlapping carrier.
UE shall support the idle mode CA measurements of at least 2 inter-frequency carriers of which zero or one inter-frequency carrier may be a non-overlapping carrier.

Additionally, as the RAN4 requirements in section 4.9.2.2 refers to requirements in section 4.2.2.4, in which the S-measure is may be applied, we propose to capture in the RAN4 specification section 4.9.2.2, that S-measure does not apply for carriers configured for early measurement reporting.
Clarify RAN4 specification that the fields s-NonIntraSearch in SystemInformationBlockType3 do not affect measurements of inter-frequency CA candidate cells
In [2] we have a CR capturing an example how this could be captured in 36.133.

Conclusion
In last RAN4 meeting Chongqing it was agreed to align the RAN4 euCA requirements with the RAN2 decision stating the inter-frequency search thresholds (S-measure) are not applied for carrier configured for early measurement reportingAccept Nokia’s proposal. We discuss the missing number of carriers to monitor and propose:
1. UE shall support the idle mode CA measurements of at least 2 inter-frequency carriers of which zero or one inter-frequency carrier may be a non-overlapping carrier.
1. Clarify RAN4 specification that the fields s-NonIntraSearch in SystemInformationBlockType3 do not affect measurements of inter-frequency CA candidate cells
In [2] we have a CR capturing an example how this could be captured in 36.133.
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