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1. Introduction
The WI of LAA was approved in RAN#68[1]. According to the WID, two objectives related to RRM measurement are following: 
· UE support for carrier selection (RAN1, RAN2)

· UE support for RRM measurements including cell identification (RAN1, RAN2, RAN4)

In this paper, we discuss the RRM measurement mechanism for LAA cell in detail.
2. Discussion
2.1. RSRP and RSRQ
Since the LAA DRS transmission could be blocked by LBT, to avoid the negative impact on the RSRP/RSRQ measurement, RAN2 assumes that the UE’s physical layer will only report valid RSRP/RSRQ measurement samples to RRC (i.e., L1 should not provide samples when DRS transmission was blocked by LBT). 
However, there are two cases for UE not to detect the DRS transmission:

· Case 1: eNB does not transmit the DRS due to LBT mechanism;
· Case 2: eNB transmits the DRS but UE does not detect it due to the bad radio quality, e.g. in coverage hole.
It is very difficult for UE to distinguish the two cases. According to the current RAN2 assumption, if UE does not detect DRS transmission, it will be regarded as invalid sample and not be reflected in to RSRP/RSRQ measurement.  It is appropriate for case 1 but not for case 2. In case 2, RSRP/RSRQ measurement cannot reflect the really bad/worse radio quality, which would mislead eNB’s judgment on the LAA cell due to the better result than the reality. There would be two bad results:

1) It will lead to eNB to configure the inappropriate LAA Cell to UE as SCell 
For example, UE starts a TTT timer for a neighbor LAA cell since it fulfills the condition for event A4 entering; and due to entering the coverage hole, UE cannot detect DRS signal on that cell. Since the RRM measurement does not take the “invalid sample” into account, upon TTT expiring  UE reports the good measurement result of the LAA cell to eNB, and eNB will regard the LAA Cell as candidate serving SCell, but actually UE cannot work in it. 
2) It will lead to eNB not to deconfigure the inappropriate LAA SCell in time.
For example, UE loses the signal from a serving LAA SCell suddenly (e.g. UE moves into a room). Then the bad radio quality cannot be reflected into the RRM measurement result, so there will be no measurement report delivered to eNB and eNB cannot deconfigure that LAA SCell in time. 
Observation 1: When no DRS transmission detection, UE may not know whether eNB transmits DRS or not.

Observation 2: In case that eNB transmits DRS but UE does not detect, the RRM measurement would bring negative impact on eNB RRM management. 
Take the above observations into considered, we propose:

Proposal 1: RAN2 is proposed to confirm the above problem and discuss how to resolve it.
2.2. RSSI
In last RAN2 meeting, RSSI measurement was discussed and the following agreements were achieved:

· For the purpose of detecting hidden node in channel selection UE reporting of RSSI measurements to the eNB is considered useful. The details of the RSSI measurement reporting should be discussed in stage-3.
· The eNB indicates which carriers(s) the UE should report RSSI for.
For details of the RSSI measurement, we give our consideration as below.

Based on previous discussion, we think that it would be benefit for carrier selection to report “Probability of high RSSI” and “Average value of high RSSI”.
· Probability of high RSSI: the percentage of RSSI measurement samples exceeding a threshold in the observation time.

· The value indicates how often a carrier is occupied by other RATs or other eNBs observed from the UE side.
· Hidden node can be identified if the percentage reported by the UE is very different from the percentage observed by the eNB. 

· Average value of high RSSI: the average value of RSSI measurement samples exceeding a threshold in the observation time.

· The value indicates average RSSI suffered by UE when the carrier is occupied. 
A LAA eNB can configure UEs with a list of target frequency for measurement, and selects a carrier with low probability of high RSSI, low average value of high RSSI.

Proposal 2: Propose to report “Probability of high RSSI” and “Average value of high RSSI”for RSSI measurement.
· Probability of high RSSI: the percentage of RSSI measurement samples exceeding a threshold in the observation time.
· Average value of high RSSI: the average value of RSSI measurement samples exceeding a threshold in the observation time.

Like RSRP/RSRQ, both periodical and event triggered measurement reports are useful for RSSI. Periodical RSSI report is helpful for carrier selection and interference monitoring in long time scale. Event triggered RSSI report is helpful for RRM management in short time scale. 

Proposal 3: Both periodical and event triggered measurement report mechanisms should be supported for RSSI. 

For current measurement events are not suitable for RSSI report, two new events are proposed to be defined:
· D1: carrier quality becomes better than threshold
· RSSI report can be triggered when Probability of high RSSI becomes lower than preconfigured threshold1 and/or average value of high RSSI samples becomes lower than preconfigured threshold2.
· D2: carrier quality becomes worse than threshold
· RSSI report can be triggered when Probability of high RSSI becomes higher than preconfigured threshold3 and/or average value of high RSSI becomes higher than preconfigured threshold4.
Proposal 4: Two measurement events for RSSI are proposed: 
· D1: carrier quality becomes better than threshold;
· D2: carrier quality becomes worse than threshold.
3. Conclusion
In this paper, we discuss the RRM measurement mechanism for LAA cell in detail. And the following observations and proposals are given. 

For RSRP/RSRQ measurement on LAA carriers, we obtain the following observations:
Observation 1: When no DRS transmission detection, UE may not know whether eNB transmits DRS or not.

Observation 2: In case that eNB transmits DRS but UE does not detect, the RRM measurement would bring negative impact on eNB RRM management. 
Proposal 1: RAN2 is proposed to confirm the above problem and discuss how to resolve it.
For RSSI measurement on LAA carriers, we propose:

Proposal 2: Propose to report “Probability of high RSSI” and “Average value of high RSSI”for RSSI measurement.
· Probability of high RSSI: the percentage of RSSI measurement samples exceeding a threshold in the observation time.
· Average value of high RSSI: the average value of RSSI measurement samples exceeding a threshold in the observation time.

Proposal 3: Both periodical and event triggered measurement report mechanisms should be supported for RSSI. 

Proposal 4: Two measurement events for RSSI are proposed: 

· D1: carrier quality becomes better than threshold;
· D2: carrier quality becomes worse than threshold.
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