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Discussion
1 Introduction

One of objectives of this work item is to reduce delays in SCell set-up:
· Reduced delays in Scell set-up, including shorter Scell configuration delay after UE moves from idle to connected by addressing the following aspects:

· Measurements on Scell candidates (e.g. network assistance in identifying Scell candidate carriers, and best effort UE measurements for Scell candidates),

· Measurement reporting (e.g. utilize UE’s earlier idle mode measurements for configuring Scell),

· Scell configurations and activations (e.g. the network could immediately configure Scell for CA without additional measurements when UE’s earlier idle mode measurements are available for setting up Scell)
In this contribution, we discuss reporting of idle mode measurement upon RRC connection establishment to reduce delays in SCell set-up.
2 Discussion
According to current specification, to add SCell based on measurement results received from UE, serving cell needs to provide the measurement configuration to UE first, and then the UE performs the neighbour cell measurement according to the measurement configuration. If a configured reporting condition is satisfied for a certain neighbour cell, the UE reports the measurement results to the serving cell. After such a series of procedures the serving cell is able to choose and add suitable SCell for the UE.

UE in RRC_IDLE state also performs the neighbour cell measurement in accordance with idle mode measurement rules for cell re-selection. Upon RRC connection establishment, if the latest results measured during IDLE mode are reported to serving cell, the serving cell would be able to select suitable SCells for the UE based on the reported measurement results and the UE will be configured with SCell via the first RRC connection reconfiguration message. The delay required for initial SCell setup can be reduced significantly.
Therefore, in order to reduce the SCell setup delay caused by measurement configuration and performing the measurement after RRC connection establishment, it is proposed that UE reports the latest results measured in IDLE mode to serving cell during or shortly after RRC connection establishment.
Proposal 1
UE conditionally reports the latest idle measurement results during or shortly after RRC connection establishment procedure.

If there is no ‘good’ neighbour cell around an UE, it is obvious that the UE doesn’t need to report the idle mode measurement results. Therefore, UE should evaluate the measurement results before reporting to decide whether it is worth to report or not, and for this, a reporting configuration should be provided to the UE. Then, UE will report the idle measurement results only if the configured reporting criterion is satisfied for a certain neighbour cell.
To provide reporting criterion the reporting configuration for idle UE should be broadcast. For this purpose existing reporting configuration used in connected mode can be reused. However, not all information need to be broadcast because the purpose of the reporting of idle measurement results is very limited compared with existing measurement reporting. For instance, the reporting is just one-shot reporting. It doesn’t need to support periodic reporting and the related information, such as trigger type configuration, doesn’t need to be included in the reporting configuration. Furthermore, event type configuration is also not needed because Event A4 (Neighbour becomes better than threshold) is generally used for SCell addition. Therefore, it is proposed that the simplified reporting configuration is broadcast to support the reporting of idle measurement result.
Proposal 2
Simplified reporting configuration is broadcast to support the reporting of idle measurement results. Details of the simplified reporting configuration are FFS.
According to the existing measurement rules in IDLE, UE may not perform intra-/inter-frequency measurement if serving cell quality is higher than SIntraSearchP and SnonIntraSearchP, respectively. This means that if the serving cell quality is good enough, the UE may not report idle measurement results upon RRC connection establishment. Therefore, if UE isn’t performing the neighbour cell measurement, the UE should be forced to start the neighbour cell measurement before RRC connection establishment completes.

If UE performs the neighbour cell measurement throughout the IDLE mode, power consumption due to the measurement would be considerable. In order to minimize the UE power consumption due to the idle measurement, the measurement period needs to be minimized. UE doesn’t know when it will initiate the RRC connection establishment. So the best way is UE starts the neighbour cell measurement when the RRC connection establishment procedure starts, if the UE is not performing the neighbour cell measurement.

[image: image1.emf]Serving cell qulity

Inter-frequency measurement

SnonIntraSearchQ

ON

OFF

time

RRC connection 

establishment start

Reporting 

measurement results


Figure 1
Proposal 3
If UE is not performing the neighbour cell measurement, the UE starts the neighbour cell measurement when RRC connection establishment procedure starts.
Only a few neighbour cells can be configured as a SCell, which belongs to the same eNB with the serving cell. This means that the UE need to report only measurement results of the SCell candidates, not all good neighbour cells. So, UE should know which neighbour cell to report.
In current measurement configuration in IDLE state neighbour a cell list is provided for intra-frequency measurement and inter-frequency measurement in SIB 4 and 5, respectively. However, the neighbour cell list is used to provide cell specific offset and UE measures not only listed cell but also detected cells. Therefore, a white cell list to indicate the SCell candidates should be provided to UE.
Proposal 4
A white cell list is broadcast to indicate the SCell candidates. UE evaluates the measurement results of the listed cells only.
When UE starts the RRC connection establishment it doesn’t know whether SCell addition is needed or not. Though there are good neighbour cells suitable for SCell around the UE, network may not want to configure SCell for the UE because PCell is not busy and amount of data for the UE is not as much as SCell is needed.
So to avoid unnecessary measurement reporting in such a situation, the UE reports the additional measurement results only when the network allows it and the serving cell should signal an indication to indicate whether to allow or not during RRC connection establishment procedure.
Proposal 5
UE reports the idle measurement results only when the serving cell allows it.

3 Conclusion
In this contribution, we discussed reporting of idle mode measurement upon RRC connection establishment to reduce delays in SCell set-up, and proposed followings:
Proposal 1
UE conditionally reports the latest idle measurement results during or shortly after RRC connection establishment procedure.

Proposal 2
Simplified reporting configuration is broadcast to support the reporting of idle measurement results. Details of the simplified reporting configuration are FFS.

Proposal 3
If UE is not performing the neighbour cell measurement, the UE starts the neighbour cell measurement when RRC connection establishment procedure starts.

Proposal 4
A white cell list is broadcast to indicate the SCell candidates. UE evaluates the measurement results of the listed cells only.

Proposal 5
UE reports the idle measurement results only when the serving cell allows it.
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