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1. Introduction
RAN4 discussed the idle mode Scell candidate inter-frequency measurement for fast Scell configuration in the last RAN4 #86 meeting and agreed to further investigate the following open issues [1].
· Measurements for fast CA setup
· Measurement Requirements
· Minimum number of extra inter-frequency candidate layers to be measured for reporting
· Introduction of measurement time limitation
· Measurement accuracy
· It seems measurement accuracy can be introduced (not agreed)
· Measurement accuracy of reported cells.
· Side conditions
· Known cell condition
· Any impact on existing idle mode RRM requirement
In this paper, we discuss the above open issues in the idle mode Scell candidate inter-frequency measurement.
2. Discussion
2.1. Minimum number of Scell candidate layers to measure
RAN2 confirmed [2] that a valid timer T331 for idle Scell candidate measurement is provided only for the dedicated configuration given in RRCConnectionRelease. This means that any idle mode Scell candidates indicated by SIB5 comes without any expiration timer. Requiring UE to measure at least one or more number Scell candidates under such condition undesirably affects UE’s idle mode power consumption for an indefinite duration. Therefore, for SIB5-based idle mode measurement, the minimum number of Scell candidate UE is mandated to measure should be strictly zero.
Even when a UE is configured with Scell candidate measurement via dedicated RRC signaling with some timer, our view is that idle mode measurement should be left as best-effort due to the opportunistic nature of the gain from the idle mode measurement. As discussed in [3-4], network may not configure any Scell even if UE reports the inter-frequency measurement for some Scell candidates of acceptable signal quality when there is not enough data traffic to/from the UE, or the reported Scells candidates are heavily loaded. Since the idle mode Scell candidate measurement is not required for idle mode mobility, UE may also prefer not to perform such extra idle mode measurement under power-limited scenarios. Furthermore, per latest RAN2 agreement [2], UE does not even know whether it would be allowed to report its idle mode measurement since such information becomes available only after UE moves to the RRC_CONNECTED state and when eNB explicitly indicates the UE to do so. Considering these aspects, it should be up to UE implementation when and/or how many Scell candidate layers to measure in the idle mode, and UE should not be mandated to measure non-zero number of Scell candidate layers.
Observation 1. SIB5-based idle-mode measurement configuration does not provide any valid timer.
Observation 2. Even for dedicated RRC signaling-based idle mode measurement that comes with a valid timer, UE may not be allowed to report its Scell candidate measurement during RRC connection or may not be configured with any Scell even after it reports the Scell candidate measurement exceeding some quality threshold.
Proposal 1. UE’s idle mode Scell candidate measurement is best-effort without any fixed measurement period and without any requirement of non-zero minimum number of Scell candidates to measure.
2.2.  Measurement time limitation

Since there is no valid timer provided in SIB5, the discussion about the measurement time limitation can be limited to the dedicated signaling based approach. In RAN2 LS [2], it is informed that the dedicated Scell measurement configuration sent as a part of the RRCConnectionRelease message takes priority over the ones broadcasted by SIB5 (if any). Provided that UE’s idle mode measurement is left as best-effort as in the proposal 1 a valid timer included in the RRCConnectionRelease message can be viewed as to indicate a time limit after which UE returns to the Scell measurement configuration from SIB5 for its idle mode measurement. The dedicated Scell measurement configuration sent in the RRC message could be based on the UE’s CA configuration and/or inter-frequency measurement reported during the earlier RRC_CONNECTED state. As such information becomes stale over time, a valid timer for the dedicated Scell measurement configuration may be set in the range of a few minutes.
Observation 3. Dedicated Scell candidate measurement configuration from RRCConnectionRelease may override the one from SIB5 while the valid timer in running.

Furthermore, as long as UE’s idle mode measurement is left as best effort, there may be no need to explicitly put a limit on the measurement time, and it can be left up to UE implementation until when the UE continues its best-effort measurement.
Proposal 2. Provided that the idle mode measurement is defined as best-effort, there may be no needs to explicitly limit the measurement duration and it is up to UE implementation until when the idle mode measurement continues.
2.3.  Measurement accuracy

UE’s idle mode measurement report is used by the eNB for configuring the Scell of an appropriate quality. Therefore, it is generally required for RAN4 to define some measurement accuracy for the idle mode measurement. However, considering that it is up to UE implementation when and how to perform the best-effort idle mode measurement, such measurement accuracy requirement should be defined in a way agnostic to the different UE implementation. For instance, for some UE whose idle mode power consumption is less affected by the extra Scell candidate measurement, the Scell candidates may be measured more frequently (and possibly periodically with some relaxed periodicity) during the idle mode. For other UE with more stringent power constraint, the Scell candidate cells may be measured aperiodically as a one-shot search/measurement while the UE actually establishes the RRC connection to the network as discussed in [4]. To this end, we propose the measurement accuracy to be defined assuming a one-shot measurement based on a single half frame, similar to LAA. Note that RAN2 informed that minimum Scell signal quality may be provided to the UE [2], and only those Scell candidates exceeding the minimum signal quality are expected to be of interest for the idle mode measurement. Therefore, our view is that one-shot measurement should be able to provide sufficient measurement accuracy for those qualifying Scell candidates.
Proposal 3. Measurement accuracy requirement is defined for idle mode Scell candidate measurement.

Proposal 4. Measurement accuracy requirement is defined in a way agnostic to the UE implementation about when/how to perform the idle mode measurement.
Proposal 5. Measurement accuracy requirement is defined assuming a single half-frame measurement without any L1 filtering. 
2.4.  Impact to Idle-mode RRM requirement
When UE performs the idle mode Scell candidate measurement only in a best-effort manner, it does not make much sense in RAN4 to introduce some deterministic relaxation on the idle mode RRM requirement. Instead, our view is that UE implementation of the idle mode measurement should be done in a way not to affect the existing idle-mode RRM requirement. UE should skip the Scell candidate measurement if such measurement cannot be done without affecting the idle-mode RRM-related procedures such as measuring serving cell or searching/measuring the neighbor cells that are not listed as the Scell candidate in SIB5 or RRCConnectionRelease message. 
Proposal 6. No idle-mode RRM requirement relaxation is required for idle-mode Scell candidate measurement provided that idle-mode Scell candidate measurement is defined as best-effort. 
3. Conclusions

In this paper, we discussed the open issues in the idle-mode Scell candidate measurement. List of proposals made in this paper is summarized as follows:

Observation 1. SIB5-based idle-mode measurement configuration does not provide any valid timer.
Observation 2. Even for dedicated RRC signaling-based idle mode measurement that comes with a valid timer, UE may not be allowed to report its Scell candidate measurement during RRC connection or may not be configured with any Scell even after it reports the Scell candidate measurement exceeding some quality threshold.
Proposal 1. UE’s idle mode Scell candidate measurement is best-effort without any fixed measurement period and without any requirement of non-zero minimum number of Scell candidates to measure.
Observation 3. Dedicated Scell candidate measurement configuration from RRCConnectionRelease may override the one from SIB5 while the valid timer in running.

Proposal 2. Provided that the idle mode measurement is defined as best-effort, there may be no needs to explicitly limit the measurement duration and it is up to UE implementation until when the idle mode measurement continues.
Proposal 3. Measurement accuracy requirement is defined for idle mode Scell candidate measurement.

Proposal 4. Measurement accuracy requirement is defined in a way agnostic to the UE implementation about when/how to perform the idle mode measurement.

Proposal 5. Measurement accuracy requirement is defined assuming a single half-frame measurement without any L1 filtering. 
Proposal 6. No idle-mode RRM requirement relaxation is required for idle-mode Scell candidate measurement provided that idle-mode Scell candidate measurement is defined as best-effort. 
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Appendix. RAN2 LS [2] on Idle-mode Measurement

	For the IDLE mode measurements, RAN2 has agreed the following:

· A validity timer T331 will be defined for IDLE mode measurements only for the dedicated configuration given in RRCConnectionRelease, i.e. only for dedicated configuration of IDLE mode measurements. The timer T331 starts upon RRC Connection release message reception by UE.

· The number of carriers for IDLE measurements that can be broadcast in SIB5 will be limited to at most 3 inter-frequencies and at most N cells per carrier frequency. Value of N is FFS.
· The dedicated IDLE mode measurement configuration provided in RRCConnectionRelease can be different from (common) SIB5 configuration, and overrides any SIB5 configurations. It is FFS whether the dedicated configuration is still valid after cell reselection, but UE may continue performance IDLE measurements after cell reselection.

· A minimum SCell Signal Quality threshold for reporting may be configured by eNB for the IDLE mode measurements

· Only CRS-based measurements (RSRP/RSRQ/RS-SINR) are supported for IDLE mode measurements. Network can indicate which measurement quantities UE should report.

· If the ongoing IDLE state measurement is configured only via SIB5 in source cell: 

· After cell reselection, if the SIB5 of the target cell includes the IDLE state measurement configuration, UE continues performing IDLE state measurement and updated the configuration according to the SIB5 of the target cell.

· After cell reselection, if the SIB5 of the target cell includes no configuration for the IDLE state measurement, UE stops performing IDLE state measurement

· How UE performs the IDLE state measurements to meet RAN4 performance requirements is left up to UE implementation

· When UE moves to RRC_CONNECTED, the eNB indicates to UE whether the IDLE measurements should be reported. The measurements should be reported after security establishment.
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