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1. Introduction
In this contribution we give our views on open issues for fast CA setup idle measurements based on the way forward in [1].
2. Discussion

· Idle mode measurements for fast CA setup
· Applicability of the requirement
· Option 1: Known cell only
· Option 2: Both known cell and unknown cell
As with other measurements in idle mode, the UE should both measure known cells, and at the same time search for PSS/SSS of new cells. We do not see any significant power saving or other benefit from not searching for unknown cells, and at the same time it limits the usefulness of the measurements. In addition, if the UE never searches for unknown cells it would never have any known cells to measure.

Proposal 1: Both cell detection and measurement requirements are applied to idle measurements for fast CA setup
· Minimum number of cells and inter-frequency layers to measure
· Option 1: Total X1 known cells across Y1 inter-frequency layers and Total X2 unknown cells across Y2 inter-frequency layers

· Option 2: Total X3 cells across Y3 inter-frequency layers
We do not see that it makes sense to discuss number of unknown cells which can be measured, since these are, by definition, not measured (unknown). So, we think the functionality should be like other measurements where the UE has capability to measure at least X3 cells and in addition performs cell search according to some standardised requirements on each frequency layer.

Proposal 2: UE is capable to measure 4 cells per frequency across 3 inter-frequency layers
· Measurement scheme for known cell and unknown cell
· Option 1: Best effort 
· Option 2: At least 1 measurement provided that W seconds past since UE entered idle mode
· Option 3: Every Z seconds
· Other options not precluded
A significant concern on best effort measurements is that the condition when a measurement report is expected is not standardised and in consequence cannot be tested. For option 2, we have a concern on single shot measurements, which will be elaborated later. So, we think that periodic measurements should be performed, i.e. option 3. The value of Z should be related to the DRX cycle (i.e. not integer number of seconds).

Proposal 3: Cell search and measurement is assumed to be performed for interfrequency candidate SCells periodically at some multiple (including 1) of the DRX cycle.
· Measurement accuracy is defined based on
· Option 1: single measurement
· Option 2: periodic measurement
We are concerned that a single shot measurement made over a very short time (e.g. 1ms) may not be robust in fading channels unless the UE speed is very high. Reporting may have the following consequences

1. If the UE reports an SCell which is not usable, the NW will attempt to configure the SCell which wastes UE power when the RRC connection is set up and the UE has to power on the SCell receiver until the SCell setup procedure fails or times out.

2. If the UE fails to report an SCell which is usable, the NW will configure PCell only which results in lower data rate and longer RRC connection until the buffers are emptied. Again, this increases UE power consumption.

Either kind of failure takes additional resources in the network and increases UE power consumption. So, we should ensure reliable measurements in time varying conditions. Similar to DRX measurements for reselection, we propose

Proposal 4: Measured values are generated from at least 2 measurement samples spaced by at least DRX cycle/2 apart. 
· Known cell condition
· E.g. use similar definition as in connected mode
· Other conditions not precluded
As idle mode cell detection takes a large amount of time (30s+), we propose
Proposal 5: Cells which are known in RRC connected state remain known when the UE transitions to RRC idle state

Once the UE is in idle state, the known cell definition may be relaxed to 5 DRX cycles rather than 5s

Proposal 6: Candidate SCells which have been measured in the last 5DRX cycles are known cells in RRC idle state
· Measurement time limitation 
· Option 1: no limitation
· Option 2: T1 seconds after UE enters idle mode without dedicated CA candidate list (SIB5), T2 seconds after UE enters idle with dedicated CA candidate list (RRC)
· Other options not precluded
For dedicated CA candidate list there is both a time validity (T331) and an area validity (list of idle mode serving cell PCI where the candidate list is valid). This already exists in RAN2. The value range of T331 is 10, 30, 60, 120, 180, 240, or 300 seconds. T331 is started at reception of RRC Connection Release
Our view is that the limited time and geographic validity of the measurements is highly valuable for UE power saving. If the network configures a short value such as 60s when releasing the RRC connection and only when the UE has already been using CA, the energy consumed by the additional measurements is much less than the energy which was used when the UE had previously been in RRC with a CA connection, so is in that sense of negligible impact to user experience.

 The strong benefit is that if more data comes for the UE before T331 expires then the UE can perform fast CA setup which minimises the power during the next RRC connection.
Observation 1: T331 and limited geographic validity of idle measurement for fast CA setup is beneficial for avoiding excessive power impact from the feature.

Due to this strong benefit, we propose that RAN4 specifies a similar time interval for SIB5 configured measurements. Since there is no signalling, the time interval needs to be hard coded such as 60 seconds

Proposal 7: Fast CA setup idle mode measurement validity is 60 seconds after UE enters idle mode without dedicated CA candidate list (SIB5), or as indicated by T331 if UE enters idle with dedicated CA candidate list (RRC)
· Idle mode RRM measurement impact/relaxation
We think this bullet in the way forward is related to measurement requirements for fast CA setup. The measurement requirements may be progressed as follows
Proposal 8: Cell detection is based on the existing cell detection requirements for idle mode (Tdetect)

Proposal 9: Measurement period is based on either


Option 1: Same value as Tevaluate in existing idle measurement requirements


Option 2: 5 DRX cycles (same value as RRC connected DRX measurements)

Proposal 10: Accuracy requirements may be specified in the performance phase of the WI
3. Conclusion

Proposal 1: Both cell detection and measurement requirements are applied to idle measurements for fast CA setup
Proposal 2: UE is capable to measure 4 cells per frequency across 3 inter-frequency layers
Proposal 3: Cell search and measurement is assumed to be performed for interfrequency candidate SCells periodically at some multiple (including 1) of the DRX cycle.
Proposal 4: Measured values are generated from at least 2 measurement samples spaced by at least DRX cycle/2 apart. 
Proposal 5: Cells which are known in RRC connected state remain known when the UE transitions to RRC idle state

Proposal 6: Candidate SCells which have been measured in the last 5DRX cycles are known cells in RRC idle state
Observation 1: T331 and limited geographic validity of idle measurement for fast CA setup is beneficial for avoiding excessive power impact from the feature.

Proposal 7: Fast CA setup idle mode measurement validity is 60 seconds after UE enters idle mode without dedicated CA candidate list (SIB5), or as indicated by T331 if UE enters idle with dedicated CA candidate list (RRC)
Proposal 8: Cell detection is based on the existing cell detection requirements for idle mode (Tdetect)

Proposal 9: Measurement period is based on either


Option 1: Same value as Tevaluate in existing idle measurement requirements


Option 2: 5 DRX cycles (same value as RRC connected DRX measurements)

Proposal 10: Accuracy requirements may be specified in the performance phase of the WI
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