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1 Introduction
It has been agreed that “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)”. There were further discussions in RAN2#91 meeting of the impact on measurement reporting from the absence of DRS transmission [2], and it was agreed that “Can  discuss further whether outdated measurements or inaccurate measurements due to absent DRSs are problematic and need to be resolved.”
In this contribution, we will discuss how measurement reporting should be done when there is an absence of DRS transmission due to LBT limitation.
2 Discussion
In current measurement operation, as depicted in the Figure 1, the UE Layer 1 is required to output a measurement result to L3 on every measurement period by averaging L1 sample values. The number of L1 sample values is implementation based. After received output form L1, the following L3 filtering is applied in the existing RRM measurement to the L1 outcome, before measurement results are used for measurement reporting:
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The flittering coefficient α is determined by the configured filterCoefficient k assuming a sample rate equal to 200 ms. 

[image: image2.emf]L1 sampling

Mn: received from L1 

Fn: filtered L3 result 

Measurement period

Fn-1 

Fn Fn+1

Report Fn-1

Report Fn


Figure 1: RRM measurement modelling 

In LAA, in some measurement period, if all DRS transmission occasions were blocked by LBT, there will be no measured result from L1 in the measurement period as depicted in the Figure 2. 
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Figure 2: RRM measurements for DRS blocked by LBT 

In such case the measured result for this occasion will not be available. Regarding this issue, there are three options for measurement reporting when DRS transmission was blocked by LBT:

Option 1: defer the reporting to the occasion when measured results are available latter.
In the measurement period where all DRS transmissions are blocked by LBT, the UE may defer to the next measurement period to generate filtered L3 result by filtering previous available Fn and new measured result from L1 as shown in the Figure 3. Considering the duration between the two filtering values is not 200ms, the configured filterCoefficient k is not suitable for such case. But as already supported in current RRM measurement operation, for example in DRX mode and non-DRX mode, UE can autonomously adjust the filter coefficients at different sample rates. Therefore, the UE may also handle the L3 filtering when  measurement results are available only at later measurement periods due to the blocking of DRS .

[image: image4.emf]L1 sampling

Mn: received from L1 

Fn: filtered L3 result 

Measurement period

DRS blocked by LBT

Unavailable measured reuslt 

Report Fn-1 Fn-1

Fn+1

No Reportting  Report Fn+1


Figure 3: RRM measurements for DRS blocked by LBT 

Option 2: report the latest available filtered L3 result

In this option, when the measured result of current measurement period is not available due to the absence of DRS, the UE reports the latest available filtered L3 result as shown in Figure 4.
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Figure 4: RRM measurements for DRS blocked by LBT 

Option 3: report the latest available measured result with timestamp

As described in [2], when the measured result is reported, the UE includes a time indication in the measurement report to indicate to the eNB when the measurement result is obtained.
Comparison
If DRS transmission is blocked by LBT, the eNB will not expect measured result from UE. Allowing the UE to report an old measured result will not be helpful to eNB, as this result does not reflect the current channel condition. Therefore, option 2 and option 3 are not preferred. In the option 1, the UE defers the reporting to the occasion when DRS transmissions are available, and the UE adjusts L3 filter in the same way as what has been supported in DRX mode. Therefore option1 is preferred.

Proposal 1: Measurement reporting is done only when there is DRS transmission in a measurement period, and the UE autonomously adjust the filter coefficients in L3 filtering to account for the extra measurement time interval. 

3 Conclusion

In this contribution, we discussed the measurement reporting in the absence of DRS transmission, and we have the following proposal:

Proposal 1: Measurement reporting is done only when there is DRS transmission in a measurement period, and the UE autonomously adjusts the filter coefficients in L3 filtering to account for the extra measurement time interval.
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