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Introduction
In RAN4#98bis-e meeting, further open issues of CSI-RS based measurement requirements were concluded as captured in the WFs [1]. There are still some controversial topics left e.g. the UE behavior regarding to the timing offset and the time domain restriction for CSI-RS resource configuration. In this paper, we are discussing these aspects based on the options from last meeting. 
Discussion
Time domain restriction for CSI-RS resource configuration
In RAN4#96-e meeting, it was agreed that CSI-RS resources per frequency layers are configured within 5ms window at any location and also have the same periodicity. In our views, distributing the CSI-RS resources in multiple 5ms windows gives flexibility to network configuration and the UE just measures multiple windows within one measurement period. Some companies argued that multiple gaps are required if the CSI-RS resources are configured in multiple 5ms windows for inter-frequency measurements. While we believe this is up to network configuration, we may compromise to single 5ms window for simplicity. But for intra-frequency CSI-RS based measurements, there should not be any time domain restriction to leave flexibility to network configuration.  
Proposal1: The CSI-RS resources in the same MO may fall in different 5ms windows up to network configuration. 
· Option 1: Rel-16 L3 CSI-RS requirements are defined under assumption that all CSI-RS resources in the same MO are configured in the same 5ms window
· Note: It is up to the network whether to configure all CSI-RS in the 5ms window and if CSI-RS resources are configured outside then UE may not measure it and the requirements do not apply.
· Option 2: Keep the current specification unchanged
· Option 3: All CSI-RS resources in the same MO are configured in the same 5ms window for inter frequency measurement, and measurement requirements should allow all CSI-RS resources in the same MO are configured in two separated 5ms windows during one CSI-RS resource period for intra frequency measurement.


UE behavior when timing offset is above the threshold
In previous meetings, it was agreed the UE is not required to meet the requirement if timing offset is above the threshold. While this specifies the condition where the measurement performance requirements would apply, we were concerned on the usefulness of the CSI-RS measurement report as the condition is not known by the network. As the network shall use the received measurement results for mobility evaluation, it would be unfair to compare the unqualified results with the qualified ones and hence may lead to false mobility decision. 
On the other hand, the UE is able to check if the timing offset is above the threshold. If the condition is not fulfilled, it would be power- and efforts-consuming for the UEs to perform the measurements and report the invalid result. To save the measurement efforts, the UE may suspend the measurements and reporting if the timing offset exceeds the threshold. This would also help the network receiving only valid measurement reports. Therefore, we would like to further define the UE behavior in core part i.e. the UE is not expected to measure or report the CSI-RS resource if the timing offset is observed exceeding a threshold. The network would then not receive any measurement results if the timing offset is out of range. Given the options from last meetings, we would prefer Option 1. The change to TS 38.133 can be found in [2].
· In R16 with single FFT assumption, 
· Option1
· For intra-frequency measurement, the UE is not required to measure the configured CSI-RS resources of a neighbour cell if the symbol level misalignment between serving and the corresponding neighbour cell exceeds the threshold. 
· For inter-frequency measurement, UE can pick up any cell as the reference cell per frequency layer. UE is not required to measure the configured CSI-RS resources of a neighbour cell if the symbol level misalignment between the reference cell and the corresponding neighbour cell belonging to the same frequency layer exceeds the threshold. 
· Option2:
· No spec updates are needed.
· For UE which is not subject to single FFT limitation, it is up to UE how to handle the CSI-RS resources when timing offset exceeds the threshold. 
· It is noted that the DL scheduling restriction related requirements are specified based on the single FFT assumption. 


Proposal2: In Rel16, the UE is not required to measure or report the CSI-RS resource if the timing difference exceeds a threshold, hence Option 1 is preferred.
Conclusion
This contribution discusses the remaining issues in the core requirements for CSI-RS based RRM measurements. The proposals are summarized as below: 
Proposal1: The CSI-RS resources in the same MO may fall in different 5ms windows up to network configuration. 
Proposal2: In Rel16, the UE is not required to measure or report the CSI-RS resource if the timing difference exceeds a threshold, hence Option 1 is preferred.
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