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In RAN2#105bis, the following agreements related to connected mode measurements in NR-U were made based on discussions in [1]
R2 assumes that missing measurements due to LBT failures do not impact the R2 specification of L3 filtering and the subsequent steps. 
Handling of delayed SSB transmissions due to LBT does not impact L3
FFS: A new RLF trigger mechanism for missing RLM-RS may be defined at upper layers but RAN2 should wait for RAN1 conclusion on this issue
RSSI and Channel Occupancy configuration and reporting, in particular measurements over an interval (at least for CO) and periodical reporting, are used as a baseline for NR-U
Measurement and reporting of WLAN nodes are not supported in NR-U

Also, during the SI phase, the following objectives were included
RLM/RRM extensions for NR-U operation due to uncertain and reduced transmission opportunities for DL signals and channels due to LBT failure in line with agreements during the study phase (NR-U TR section 7.2.1.3.2), including configuring different DRS Measurement Time Configuration (DMTCs) for RRM and RLM respectively, identifying the set of RLM-RSs to measure, which set(s) are used for in-sync, out-of-sync evaluations, potential definition of a metric to accurately identify unsuccessful detection of RLM-RS. Support RSSI reporting. Define a metric to measure channel occupancy or medium contention and its corresponding reporting. (RAN1/RAN2)
In this contribution, we discuss a mechanism to handle the missing measurements of the reference signals due to LBT failures for an RRC_CONNECTED UE performing RRM measurements for mobility.
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Although it was agreed that missing measurements of the reference signals due to LBT failures would not affect the R2 specifications of L3 filtering, there needs to be an account for these missing measurements. The discussions in [1] suggest taking care of this problem from an implementation perspective by appropriately generating samples or changing the input rate to the L3 filter. However, solely depending on different UE vendor implementations might lead to erroneous network statistics. 


DRS transmission rate
From the RAN1 agreements [2], the DRS transmission is based on a combination of Cat2 and Cat4 LBTs. Further, from the evaluation results in [3], we see that the failure rate of transmission of the DRS in a medium and high load scenario is 10% and 25% respectively. Furthermore, based on the parameter maxNrofSS-BlocksToAverage to determine cell measurement in the MO, the missing samples could lead to inaccuracies in the measurements.   
Observation 1: An NR-U UE is prone to measurement inaccuracies in medium to high load scenarios due to the inability of neighboring cells to transmit DRS as a result of LBT failure
Measurement Report Type
Event-Triggered Reporting
In the case of even-triggered reporting, one of the more straightforward ways to account for these missing measurements would be to configure a larger value of the TTT for the unlicensed bands. The configuration of the larger value of the TTT could be based on the largest DRS Measurement Time Configuration (DMTC) periodicity of the neighbouring cell(s).
Observation 2: Configuring a larger value for the TTT for the unlicensed cell as a part of the measurement configuration could be used to account for the missing samples due to LBT failures.
Though a larger TTT would help in recovering the missing samples; for a UE to always use a longer TTT for measurement would be unnecessary and could lead to increased power consumption. In addition, this could also lead to delays in reporting. As an alternative, the UE could be configured with two values of TTT, one short and the other long. The decision to switch between the two could be based on the number of samples measured as shown in an example in Figure 1 below. The value of this larger TTT could be common to all the measurement events.
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Figure 1: Varying between the configured short and long TTT
In contrast to a purely implementation-based solution, a formal approach to account for these missing measurements could help in a common understanding of the neighbouring cell(s) measurements at the network side. 
Periodical Reporting
For periodic reporting, a similar approach to the one described above for the event-based reporting can be applied by configuring a short and a long measurement window with the decision to choose between the two based on the number of missing measurements. 
Proposal 1: Configure a short and long measurement window configuration with the decision to choose between the two based on missing measurements. 
In addition, based on discussions in [1] and related to the new metric for DRS availability as mentioned in [4] and [5], reporting the time period over which a certain number of samples were measured can be used as an indication for LBT failures. The details of the indication are explained in our companion contribution [6].
NR-U Deployments
As mentioned in the SI [7], NR-U SA can support both synchronous and asynchronous deployments. The UE(s) can be configured to measure these neighboring cells with and without a measurement gap pattern depending on intra-frequency or inter-frequency requirements. In the case of synchronous deployments, the total interruption time on the serving cell can be kept to a minimum as the measurement gap window length is aligned within the DMTC window. In such a scenario, the scattered use of the long window (in conjunction with the short window) might not lead to delays in reporting. 

On the other hand, in the case of asynchronous deployments, due to the limitation that the UE can only be configured with a single measurement gap pattern per measurement period, the use of the long window (in conjunction with the short window) might add to the potential delays in measurement reporting due to the serial nature of the measurement especially in high load scenarios. 
Observation 3: The delays associated with the reporting and the total interruption time in the serving cell is dependent on synchronous or asynchronous type of deployment.
Conclusion
Based on our analysis carried out in this contribution, we have the following observation:
Observation 1: An NR-U UE is prone to measurement inaccuracies in medium to high load scenarios due to the inability of neighboring cells to transmit DRS as a result of LBT failure
Observation 2: Configuring a larger value for the TTT for the unlicensed cell as a part of the measurement configuration could be used to account for the missing samples due to LBT failures.
Observation 3: The delays associated with the reporting and the total interruption time in the serving cell is dependent on synchronous or asynchronous type of deployment.
[bookmark: _GoBack]It is proposed to discuss and decide on the following
Proposal 1: Configure a short and long measurement window configuration with the decision to choose between the two based on missing measurements.
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