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1. Introduction
During RAN4#85, discussion on euCA resulted in an agreed way forward which contains the following aspects for early reporting.
	· Early Reporting:
· Investigate the possibility of defining a measurement accuracy requirement for inter-frequency measurements done by UE during IDLE mode for Scell candidates.

· Investigate the possible measurement accuracy and measurement period.

· Investigate the possibility for aperiodic measurement.



2. Discussion

Summarizing earlier discussions, early reporting was described by RAN2 in an LS [2] and RAN4 made a preliminary reply LS in [3]. The answers provided by RAN4 mostly indicate that the work is ongoing in RAN4, and also ask further questions to RAN2 on which measurements (CRS and/or CSI-RS), validity timer details and number of layers to be measured.
	RAN2 has discussed the topic of UE performing measurements during RRC_IDLE on potential SCells for quick reporting of the measurement results during RRC connection setup. This aims to reduce latency of configuring SCells to UE to improve utilization of SCells. RAN2 has agreed on the following:

Agreements:

1
UE can be indicated an inter-frequency carrier(s) to measure during the idle state. The inter-frequency measurement operation and requirement is FFS. How fast to report the measurement is FFS. The security issue of report is FFS.

2
It is FFS on whether configuring a SCell to be directly in active state at RRC reconfiguration. 

Agreements:

1
The indication for which carrier(s) UE could do the IDLE measurements is included in SIB5 and dedicated RRC signalling (including the valid timer). FFS the value range of the timer.

2
UE indicates the availability of inter-frequency measurements in RRCConnectionSetupComplete or RRCConnectionResumeComplete
RAN2 would respectfully request RAN4 to start the work on the topic and provide responses for the following questions on the RAN2 agreements:

1) For measurements indicated from UE to eNB at connection setup, what kind of requirements could be defined (e.g. for measurement accuracy) for inter-frequency measurements done by UE during IDLE mode? 

2) Would there be any difference in measurement accuracy?  What would be acceptable measurement period for such inter-frequency measurements of potential SCells during IDLE mode?

Additionally, RAN2 would like RAN4 to start the work on identifying the necessary requirements needed to complete the work in euCA.




One of the important internal discussions in RAN4 was about the additional power consumption of interfrequency measurements in idle mode. Depending on setting of the Snon-intrasearch parameter, the UE may not have to search continuously for interfrequency layers for reselection purposes. If the search for and measurement of candidate SCells in idle mode is performed continuously at a high rate, then this would result in increased UE power consumption. Clearly then, the conditions in which idle mode measurements supporting early reporting and the corresponding measurement rate are going to be important in finding an acceptable solution which provides for faster SCell activation at connection setup while not unduly increasing UE power consumption. In 
We now turn our attention to the issues in the RAN4 way forward

· Investigate the possibility of defining a measurement accuracy requirement for inter-frequency measurements done by UE during IDLE mode for Scell candidates.

In our view, as the SCell candidates will be reported to the network, an accuracy requirement is necessary to make the feature useful. If the accuracy is left to best effort from the UE, then there is no basis to define RAN4 test cases and the chances of defining a successful feature which works well is significantly reduced.
Observation 1: Accuracy requirements are important so that RAN4 can define a condition (test case) in which the candidate SCell measurement report is expected
On the other hand, UE vendor concerns on power consumption are understandable, and it is important also to develop a feature which does not cause undue battery drain, otherwise the feature will again be unattractive to deploy

Observation 2: Side conditions for accuracy requirements are also important so that excessive power consumption does not occur

As an example of side conditions, we discussed in RAN4#85 the possibility that the measurement of SCell candidates would only be performed for a limited time period based on the validity timer mentioned in [2] by RAN2. One feedback we received in RAN4#85 was that validity timer may not be applicable for interfrequency carriers provided in broadcast (SIB5) and applies when dedicated RRC signaling is used. As there is an outstanding LS to RAN2 which, among other things requests further details of the valid timer [3], it is not worth speculating on the outcome. Regardless, we can also expect that continuous measurements of multiple frequency layers may have significant power impact. Less demanding performance requirements are one way of addressing this but of course there is also a negative impact from the reduced performance. Since a latency in setting up SCell(s) may be more acceptable from a user experience point of view when the UE has not been out of idle mode from some time, the valid timer-based solution at least seems to be technically justified and if necessary RAN4 could even give feedback to RAN2 that a valid timer is an important concept in developing power efficient solutions.
Proposal 1: RAN4 develops accuracy requirements for inter-frequency measurements done by UE during IDLE mode for Scell candidates.

Proposal 2: RAN4 develops conditions in which the measurements may not be performed to alleviate concerns on power consumption

· Investigate the possible measurement accuracy and measurement period.

This investigation presupposes that it is feasible to have an accuracy requirement. Since we do not expect that RAN4 will do extensive simulation work, the most straightforward solution is to reuse existing requirements either based on the performance of large DRX in RRC connected state, or intrafrequency idle mode. We propose that measurement period should be equivalent to Tevaluate,E-UTRAN_Inter leading to the following requirements also for deactivated SCell measurements
Proposal 3 : The following requirements apply to idle mode candidate SCell measurements, with Tevaluate,E-UTRAN_Inter equivalent to measurement period
	DRX cycle length [s]
	Tdetect,EUTRAN_Inter [s] (number of DRX cycles)
	Tmeasure,EUTRAN_Inter [s] (number of DRX cycles)
	Tevaluate,E-UTRAN_Inter
[s] (number of DRX cycles)

	0.32
	11.52 (36)
	1.28 (4)
	5.12 (16)

	0.64
	17.92 (28)
	1.28 (2)
	5.12 (8)

	1.28
	32(25)
	1.28 (1)
	6.4 (5)

	2.56
	58.88 (23)
	2.56 (1)
	7.68 (3)


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 4 : Cells which are “known” when the UE is in RRC connected state (eg 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

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.

Regarding accuracy, it seems reasonable to reuse the existing accuracy requirements for RRC connected state, which also apply with large DRX.

Proposal 5 : Existing accuracy requirements for RRC connected state are applicable for measurements of candidate SCells in RRC idle state.

· Investigate the possibility for aperiodic measurement.
As indicated above, we think that continuous measurement may result in high power consumption so in that sense aperiodic measurements are needed. On the other hand, 3GPP specifications need to be clear on the scenarios in which measurements are performed. It is clearly not appropriate to combine measurement samples which have been performed at very different times in the same L1 filter and a certain number of samples (eg 3) is needed to get sufficient measurement accuracy.
Until feedback is available from RAN2 related to the LS in [3] it seems premature to discuss the exact circumstances in which measurements need to be made.
Proposal 6 : Aperiodic measurements should be standardized to avoid excessive UE power consumption
Proposal 7 : RAN4 awaits further information on the feature before discussing the conditions that measurements are performed
3. Conclusion
Proposal 1 : RAN4 develops accuracy requirements for inter-frequency measurements done by UE during IDLE mode for Scell candidates.

Proposal 2 : RAN4 develops conditions in which the measurements may not be performed to alleviate concerns on power consumption

Proposal 3 : The following requirements apply to idle mode candidate SCell measurements, with Tevaluate,E-UTRAN_Inter equivalent to measurement period
	DRX cycle length [s]
	Tdetect,EUTRAN_Inter [s] (number of DRX cycles)
	Tmeasure,EUTRAN_Inter [s] (number of DRX cycles)
	Tevaluate,E-UTRAN_Inter
[s] (number of DRX cycles)

	0.32
	11.52 (36)
	1.28 (4)
	5.12 (16)

	0.64
	17.92 (28)
	1.28 (2)
	5.12 (8)

	1.28
	32(25)
	1.28 (1)
	6.4 (5)

	2.56
	58.88 (23)
	2.56 (1)
	7.68 (3)


Proposal 4 : Cells which are “known” when the UE is in RRC connected state (eg 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 5 : Existing accuracy requirements for RRC connected state are applicable for measurements of candidate SCells in RRC idle state.

Proposal 6 : Aperiodic measurements should be standardized to avoid excessive UE power consumption

Proposal 7 : RAN4 awaits further information on the feature before discussing the conditions that measurements are performed
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