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1. Introduction & Background

The remaining issues related to Idle mode measurement in the latest TS 36.331 CR [1] are listed as following:
· It is FFS whether the UE Idle Mode SCell Measurements can be included in RRCConnectionReestablishmentComplete message.

· The validityArea has currently been defined per carrier frequency - FFS whether this causes some changes in behavior beyond what has been agreed.

· FFS whether it should be possible to provide quality thresholds for both RSRP and RSRQ (currently only one is possible).

Additionally, we identify one potential issue related to Idle mode measurement as below:

· What UE behavior is when the indication in SIB2 that eNB wishes to receive idle measurement is not configured.

In this document, we will discuss these issues and give our views.
2. Discussion
Issue 1: whether the UE Idle Mode SCell Measurements can be included in RRCConnectionReestablishmentComplete message.

First of all, whether UE can report Idle mode measurements should fulfil the security requirement that the measurements should be reported after security establishment. In LTE, a UE in Connected mode shall only initiate RRC connection re-establishment procedure when AS security has been activated. And the successful re-establishment procedure also involves the re-activation of security. Based on the observations, we think there is no security concern on sending the Idle measurements upon completion of the RRC re-establishment procedure. 

On the other hand, UE reporting available Idle mode measurements are usually done when it receives an explicit eNB request for Idle measurements as soon as the UE successfully establishes or resumes the RRC connection. The case that eNB sends a request for Idle mode measurements to the UE, afterwards, the RRC re-establishment procedure is triggered and too late for the UE to report measurements is rare. Besides, even though the security requirement is fulfilled and allows Idle measurements report, the Idle measurements to be included RRCConnectionReestablishmentComplete message may be out-of-date for eNB to configure CA. Therefore, we have the following proposal for Issue 1.
Proposal  1 The UE Idle measurements are not included in RRCConnectionReestablishmentComplete message.
Issue 2: The validityArea has currently been defined per carrier frequency - FFS whether this causes some changes in behavior beyond what has been agreed.

In the last RAN2 meeting, the valid area mechansim has been discussed. As pointed out in the email discussion [2], the Scenario A and Senario C (abstracted as below) are identified by most companies on the need to support valid area.  

Scenario A：Some neighbour cells of the source cell (i.e. the cell which configures UE to perform IDLE state measurement via dedicated signalling) belong to eNBs that don't support any frequencies that UE is configured to measure. 
Scenario C：Under a larger area like TA, there are different frequencies deployed in different area.  If network configure UE to measure all the frequencies in idle mode thus if UE is configured to measure all these frequencies, the measure burden is too large.  Thus it is beneficial to have an area concept which is likely to be smaller than TA.

The above scenarios are both related with network frequency deployment. Since RAN2 agreed that a valid area is defined in term of cell list and considering a cell can be identified by combination of carrier frequency and physical cell identity (PCI). Hence, it is reasonable that the configured valid area is defined by carrier frequency on the highest level and then per carrier frequency a list of PCIs to avoid unnecessary measurements on some cells. We don’t see any changes in UE behavior beyond what has been agreed in previous meetings.

Proposal  2 Confirm that the validityArea is defined by cell list where a cell is identified by carrier frequency and PCI.
Issue 3: FFS whether it should be possible to provide quality thresholds for both RSRP and RSRQ (currently only one is possible).

In the latest TS36.331  CR [1], the Idle measurement quantities are indicated by report quantities (i.e. the IE reportQuantities), which are RSRP, RSRQ or both. Meanwhile, the quantity threshold for reporting is defined by either RSRP or RSRQ (i.e., the IE qualityThreshold), shown as below.
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	qualityThreshold
Indicates the quality thresholds for reporting the measured cells for IDLE mode measurements.

	reportQuantities

Indicates which measurement quantities UE is requested to report in the IDLE mode measurement report.


Therefore, the possbile measurement configuration and  report would be :

Case 1: UE report RSRP measurements if RSRP measurements over a configured RSRP threshold.

Case 2: UE report RSRP and RSRQ measurements if RSRP measurements over a configured RSRP threshold.

Case 3: UE report RSRQ measurements if RSRQ measurements over a configured RSRQ threshold.

Case 4: UE report RSRP and RSRQ measurements if  RSRQ measurements over a configured RSRQ threshold.
It is noted that the above four cases are the similar mechanism as in LTE. 

Besides, if quality thresholds for both RSRP and RSRQ are introduced, the UE behavoior would be that only when both RSRP and RSRQ threshold are fufilled can the RSRP and RSRQ measurements be reported, which is categorized as case 5.

Case 5: UE report RSRP and RSRQ measurements if both RSRP measurements over a configured RSRP threshold and RSRQ measurements over a configured RSRQ threshold.
The method in case 5 can be benificial to control UL Idle measurement report signaling overhead. However, given case 2 and case 4 already support RSPR and RSRQ measurements report by either relaxed RSRP or relaxed RSRQ. There may be no strong motivation to spare extra specification effort to achieve the optimization in Case 5. Thus, keep current configuration (i.e., either RSRP or RSRQ threshold) is preferred.
Proposal  3 Not support signalling to provide reporting quatities thresholds for both RSRP and RSRQ for Idle measurements.
Issue 4: What UE behavior is when the indication in SIB2 that eNB wishes to receive idle measurement is not configured.

In the last RAN2 meeting, it has been agreed to introduce an indication in SIB2 to indicate eNB wishes to receive euCA idle measurement report. According to the latest TS36.331 CR [1], the related UE behavior is captured as shown below:

5.2.2.9
Actions upon reception of SystemInformationBlockType2

1>
if idleModeMeasurements is included:
2>
consider the indication of IDLE mode measurement results to be allowed to be indicated in RRCConnectionSetupComplete or RRConnectionResumeComplete;

From the above text, we can see that current specification only captures the UE behavior when the SIB2 indication (i.e., idleModeMeasurements) is configured. While for the case that idleModeMeasurements indication is not configured, the UE behavior is not clear. Generally, there can be two cases for eNB not broadcasting the idleModeMeasurements indication. 

Case 1: For eNB that doesn’t support euCA, obviously it will not configure the idleModeMeasurements indication in SIB2. 

Case 2:  For eNB that does support euCA but it doesn’t wish to receive Idle measurements from UE, so there is no need to configure the idleModeMeasurements indication in SIB2.

Both cases are common and can result in the UE behavior unclear. For example, when the UE is configured with dedicated idle measurements and starting the idle measurements in Cell 1, and then the UE moves to Cell 2 where Cell 2 doesn’t broadcast idleModeMeasurements indication, how the UE should behave is not defined according to current specification. In such case, we think it is reasonable that the UE consider Idle measurements report is not allowed in Cell 2. Moreover, it is better for the UE not to continue Idle measurements in Cell 2, for the Idle measurement would not be needed and reported for this Cell. Instead, we suggest suspending Idle measurements and corresponding T331 (if not expiry). The UE Idle measurements configuration should also be kept in case that UE reselects to another neighbor Cell 3 which broadcasts idleModeMeasurements indication, then the UE can continue to resume Idle measurements and T331 until the validity timers expires. 

Proposal  4 Define UE behavior based on the configuration of the dedicated signalling after reselection to a cell where the idleModeMeasurements indication in SIB2 is not configured:

· consider Idle measurements report is not allowed;

· keep Idle measurement configuration (if any);

· suspend T331 (if running);

· suspend Idle measurements (if ongoing).
3. Conclusion

In this contribution, we mainly discussed the remaining issues on Idle mode measurement in 36.331 and give our proposals. 

Proposal  1 The UE Idle measurements are not included in RRCConnectionReestablishmentComplete message.
Proposal  2 Confirm that the validityArea is defined by cell list where a cell is identified by carrier frequency and PCI.
Proposal  3 Not support signalling to provide reporting quatities thresholds for both RSRP and RSRQ for Idle measurements.
Proposal  4 Define UE behavior based on the configuration of the dedicated signalling after reselection to a cell where the idleModeMeasurements indication in SIB2 is not configured:
· consider Idle measurements report is not allowed;

· keep Idle measurement configuration (if any);

· suspend T331 (if running);

· suspend Idle measurements (if ongoing).
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