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1 Introduction
In the previous RAN2 #91 meeting, the following has been agreed for RRM measurement for LAA. 
Agreements
1
The NW configures one DMTC for all neighbor cells as well as for the serving cell (if any) in one frequency (as for Rel-12 DRS mechanism)

5
Periodical reporting is supported for LAA RRM measurements, 

6
Reporting events A1/A2/A4/A6/C1/C2 are supported on LAA SCells 

In this document, we discuss one remaining issue on handling of out-dated measurement results.
2 Handling of out-dated measurement results
It was discussed that due to LBT, the cell may not transmit DRS for a long time period. It is different from the licensed carrier where DRS is transmitted in regular timing. Although it is assumed that the UE’s physical layer will only report valid RSRP/RSRQ measurement samples to RRC, it is not so clear how to handle when the physical layer does not send valid sample for a long period.  Figure 1 illustrates the case where cell B and cell C cannot send DRS for a long time due to the busy channel. At the time of measurement reporting, the UE has a measurement result from cell B, while the UE still does not have a latest measurement sample from cell C. 
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Figure 1: example of RSRP measurements in LAA cells
Impact of out-dated measurement results

It is our understanding that the measurement result is not updated without the new measurement result from the physical layer. Basically, L3 filtering should be applied upon physical layer measurement result and it will not be kept updated every measurement opportunity without physical layer result. It means that in Figure 1, RSRP_c(k-X) is same as RSRP_c(k) in case of cell C. 

When the new measurement result is received from the physical layer, the filter coefficient is adapted such that the time characteristics of the filter are maintained according to the configured filter. It means that the old filtered measurement result portion is decreased if the long time elapsed before the new measurement result is received. Therefore, the impact with the long gap between two measurement results can be mitigated. It means that in Figure 1, in case of cell B, the small impact of RSRP_b(k-X) to RSRP_b(k) is expected if the longer time (X sec) elapse. 
Observation 1: measurement result is only updated with L3 filtering upon the arrival of the new measurement sample from PHY layer. 

Proposal 1: RAN2 agree that L3 filtering can be re-used for RSRP and RSRQ measurement in LAA. 
In case of periodic reporting or event triggering report due to other cell, the latest measurement result itself may be out-dated. For serving cells, the eNB should have exact knowledge of channel situation and therefore, the UE does not take care of whether the reported result is out-dated or not. On the other hand, for the neighbouring cells, the serving eNB cannot know the channel occupancy situation of the neighbouring cells. In this case, the eNB may not know whether the measurement result is out-dated or not. 
Observation 2: the serving eNB does not know whether the measurement results of neighbouring cell is out-dated or not.
Potential handling of out-dated measurement results

It was proposed that the UE includes a time indication of how recently the measurement was updated [1]. This may be helpful to provide more information. If the validity of measurement is defined, the UE may indicate whether the reporting measurement result is out-dated or not. 

Alternatively, the UE does not include the out-dated measurement result in the measurement reporting. 
Both options look feasible with small modification. However, it should be discussed whether the out-dated measurement result is useful in eNB RRM operation. 
Proposal 2: RAN2 discuss whether the out-dated measurement result is still useful from eNB RRM point of view. 
Out-dated measurement result is also used for event triggering check. It was agreed that reporting events A1/A2/A4/A6/C1/C2 are supported for LAA SCell frequencies.  In case ofA1/A2/A4/C1 (comparing the threshold), there is no impact because event condition is checked upon the measurement sample arrival at RRC layer. However, in case of A6, the measurement result of either neighbor cell or serving cell may be out-dated. It is also same for C2. The measurement result of either of two CSI-RS resources may be out-dated. In this case, it may happen that the condition is met based on the out-dated measurement result, which does not actually reflect the channel condition.  
Observation 3: out-dated measurement result may trigger unnecessary event-triggered measurement reporting. 
Proposal 3: RAN2 agree that out-dated measurement result should not be used in triggering of measurement reporting. 
Definition of out-dated measurement result
If the UE includes the time indication of how recently the measurement result is generated, we may not define out-dated measurement result for reporting. However, in case of event-triggering, the UE should decide whether the measurement result is out-dated or not. 
· Approach 1: leave it to UE implementation. Depending on UE mobility and interference situation, the channel changes frequently or remains similar. For example, in case of low mobility, the measurement results may be similar although it is measured a long time ago. 
· Approach 2: define a validity time for the measurement result either in the specification or by eNB configuration. In this case, the UE considers the measurement result as out-dated if a new measurement sample is not provided within a validity time after previous measurement sample. 
Although approach 2 could provide more clean operation, it is challenging to define a proper value due to many aspects. Therefore, it is preferred to leave it to UE implementation.
Proposal 4: RAN2 agree to leave it to UE implementation whether the measurement result is out-dated or not. 
3 Conclusion
 In this document, we discuss one remaining issue on handling of out-dated measurement results for RRM measurement in LAA. 

Observation 1: measurement result is only updated with L3 filtering upon the arrival of the new measurement sample from PHY layer. 



 REF ob2 \h 

Observation 2: the serving eNB does not know whether the measurement results of neighbouring cell is out-dated or not.
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Observation 3: out-dated measurement result may trigger unnecessary event-triggered measurement reporting. 

Based on the observations, we propose the following points. 

Proposal 1: RAN2 agree that L3 filtering can be re-used for RSRP and RSRQ measurement in LAA. 
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Proposal 2: RAN2 discuss whether the out-dated measurement result is still useful from eNB RRM point of view. 
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Proposal 3: RAN2 agree that out-dated measurement result should not be used in triggering of measurement reporting. 
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Proposal 4: RAN2 agree to leave it to UE implementation whether the measurement result is out-dated or not. 
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