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1. Introduction
RAN4 has been discussing requirements for idle mode measurements of SCell candidates for two meetings as part of the euCA work item. In this contribution, we provide further views on how to proceed.
2. Discussion

Initial discussions in RAN4#85 resulted in a liaison statement to RAN2[1] , which in addition to answering some questions asked by RAN2 also included the following questions for RAN2
	RAN4 would like to understand which measurements are envisioned for IDLE mode: CRS RSRP, CRS RSRQ, CRS RS-SINR. RAN4 would also like to understand further details of the valid timer mentioned in R2-1712060. For example, what is the anticipated value range for the valid timer, and does it apply if SCell candidates are broadcast in SIB5, or only if they are provided by dedicated signalling. RAN4 would also like to understand further details of the range of the number of inter-frequency layers to be provided to the UE.


In RAN2#101, there were discussions, and RAN2 responded [2], related to the idle mode measurement part of euCA:

	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.


One important discussion in RAN4 has been about UE power consumption, with concerns raised that the measurements of SCell candidates may be performed continuously in idle mode, whereas idle mode inter-frequency mobility measurements may be dropped in certain conditions (36.304):

If the serving cell fulfils Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, the UE may choose not to perform measurements of E-UTRAN inter-frequencies or inter-RAT frequency cells of equal or lower priority unless the UE is triggered to measure an E-UTRAN inter-frequency which is configured with redistributionInterFreqInfo 

Some companies have proposed not to define requirements for SCell candidate measurement, preferring instead to allow the UE to perform some kind of “Best effort” measurement depending on its implementation preference to perform the additional interfrequency measurements.
We would note that in the past there have sometimes been difficulties when new features are specified as “best effort”. Specifically, 

· It would not be possible to develop test cases even to verify the basic functionality of UE indicating an IDLE measurement report since there would be no standardized condition in which it could be expected that the UE would indicate that it had a measurement result available.

· There is significantly more difficulty for network implementation when UE behaviours and performance are not well specified. For instance, it is less clear how to configure T311 when it is unknown how active the UE will be in trying to find candidate SCells
· There is less incentive to develop the feature in networks because it may be that some UEs indicate support for the feature but only rarely indicate the availability of IDLE measurement results

Based on the concerns, we think it is important that RAN4 develops minimum requirements for IDLE measurements in euCA, while also ensuring that it is possible to make power consumption efficient implementations. If RAN4 does not successfully address power consumption issues, then there will be no incentive on the UE side to develop such features.

Proposal 1: RAN4 develops minimum requirements for euCA idle measurements

Proposal 2: RAN4 ensures that power efficient UE implementations of euCA idle measurements are not precluded by the minimum requirements

In the case that the UE is configured with a validity timer, (T311)  power consumption issues are relatively easily addressed. T311 configuration provides a configurable tradeoff between having monitoring of SCells and therefore results available for a longer period after entering idle mode versus saving power.  As was discussed in RAN4#86, faster SCell setup will often save UE power, since the UE can spend less time in RRC_Connected state with bursty traffic. It is important that a holistic view of power consumption is taken when making the analysis
Observation 1 :When T311 is configured, the UE is only required to measure SCell candidates for a limited time which addresses power consumption issues

Clearly, an inappropriate setting of T311 could cause battery drain. This is also true of existing idle mobility parameters such as SnonIntraSearchP and SnonIntraSearchQ which are optional to configure, and the UE would be expected to measure all the time if they are not configured or are configured to too high values.

Considering the case when idle measurements are configured in SIB5, there is no broadcast validity timer. Our view is then that RAN4 should define a limited time applicability for the requirements to apply

Proposal 3: For idle mode measurements of SCell candidates configured with SIB5, RAN4 defines a limited time duration over which requirements apply

A suitable  value for the limited time duration appears to be ~60seconds from the time when UE receives the RRCConnectionRelease message. After this period, RAN4 requirements would no longer apply and it would be optional if, and how the UE performed IDLE measurements for euCA. 

Proposal 4: For idle mode measurements of SCell candidates configured with SIB5, requirements apply for 60s after the UE receives RRCConnectionRelease

Next, we turn our attention to the requirements which are needed. Similarly to other measurements, RAN4 should define cell identification requirements, measurement period requirements and accuracy requirements. Since RAN2 will specify RSRP, RSRQ and RS-SINR measurements of CRS, requirements need to cover all of the possible measurement quantities

Proposal 5: Requirements cover RSRP, RSRQ and RS-SINR measurements

Cell identification requirements

In principle, these should follow Nfreq*Tdetect 

	DRX cycle length [s]
	Tdetect,EUTRAN_Intra [s] (number of DRX cycles)

	0.32
	11.52 (36)

	0.64
	17.92 (28)

	1.28
	32(25)

	2.56
	58.88 (23)


Earlier we had proposed that Tdetect would even be enhanced, to address the problem that it takes eg 32s to detect an interfrequency cell with 1.28s DRX cycle, and it could well be that the UE often moves back to RRC connected state in less than 32s. However, this may be undesirable considering power consumption, so instead we propose

Proposal 5 : Cells which are “known” when the UE is in RRC connected state (e.g. measured within the last 5s) are also considered to be detected when the UE moves back to RRC idle state for the purposes of candidate SCell measurement

Proposal 6: Tdetect requirements from idle mode are also applied to SCell candidate measurement

Specifically, this means that when the UE moves back to idle state, it should not have to perform cell search to detect the cell that it has just used as an SCell, since this could result in up to 58.88s of additional cell detection time.

Measurement period

Measurement period could either be Nfreq*5*DRX, which is comparable with DRX measurements in RRC connected state, or it could be the same as Tevaluate in idle mode:

	DRX cycle length [s]
	Tevaluate,E-UTRAN_intra
[s] (number of DRX cycles)

	0.32
	5.12 (16)

	0.64
	5.12 (8)

	1.28
	6.4 (5)

	2.56
	7.68 (3)


From a UE implementation point of view, we expect it may be preferred a measurement period equivalent to Tevaluate, but we do not have a strong view – a fixed 5 DRX cycle measurement period which allows accuracy requirements to be met is also fine. 

Proposal 7: Tevaluate requirements from idle mode are also applied as the SCell candidate measurement period

For accuracy requirements, given that at least 3-5 samples are available, the accuracy requirements should be the same as for RRC connected state

Proposal 8: Measurement accuracy requirement from RRC connected state is reused as the accuracy requirement for SCell candidates in IDLE mode

3. Conclusion

Proposal 1: RAN4 develops minimum requirements for euCA idle measurements

Proposal 2: RAN4 ensures that power efficient UE implementations of euCA idle measurements are not precluded by the minimum requirements

Observation 1 :When T311 is configured, the UE is only required to measure SCell candidates for a limited time which addresses power consumption issues

Proposal 3: For idle mode measurements of SCell candidates configured with SIB5, RAN4 defines a limited time duration over which requirements apply

Proposal 4: For idle mode measurements of SCell candidates configured with SIB5, requirements apply for 60s after the UE receives RRCConnectionRelease

Proposal 5 : Cells which are “known” when the UE is in RRC connected state (e.g. measured within the last 5s) are also considered to be detected when the UE moves back to RRC idle state for the purposes of candidate SCell measurement

Proposal 6: Tdetect requirements from idle mode are also applied to SCell candidate measurement

Proposal 7: Tevaluate requirements from idle mode are also applied as the SCell candidate measurement period

Proposal 8: Measurement accuracy requirement from RRC connected state is reused as the accuracy requirement for SCell candidates in IDLE mode
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