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1. Introduction
In RAN4#99-e meeting, the remaining issues for CSI-RS based L3 measurement core part were discussed and the agreements and open issues are captured in the approved WF [1]. Most issues have been concluded in last meeting except the following two issues. 
· Time domain restriction for CSI-RS configuration
· UE behaviour when the timing offset exceeds the threshold with single FFT assumption
In this paper, we have some further discussions on these two issues and give our proposals. 
2. Discussion
2.1 Time domain restriction for CSI-RS configuration
For the time domain restriction of CSI-RS configuration, the issue is whether the CSI-RS resources in the same MO can fall in different 5ms window. The agreements in last meeting are captured in WF [1] as below: 
	· Agreement
· FR1 
· For inter-frequency measurements, 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
· For intra-frequency measurements: Rel-16 L3 CSI-RS requirements are defined under assumption that CSI-RS resources in the same MO can be configured in up to two separated 5ms windows during one CSI-RS resource period
· 1/ The overlapping status with MG is same for the two windows.
· FFS how to capture this in the specification
· 2/ The periodicity of the configured CSI-RS resources is 20ms or 40ms.
· [bookmark: OLE_LINK105][bookmark: OLE_LINK106]3/ The gap between two 5ms windows shall be half of the CSI-RS periodicity
· 4/ Measurement requirements are not impacted by separated 5ms windows.
· The conditions 1, 2, 3, 4 apply for the case of two separated 5ms windows during one CSI-RS period only. 
· FFS for FR2 


It has been concluded for FR1 that the CSI-RS resources in the same MO can be configured in up to two separated 5ms time windows for intra-frequency measurement while the CSI-RS resources in the same MO are configured in the same 5ms time windows for inter-frequency measurement. But the condition for FR2 is FFS. 
From network perspective, we think there is not difference between FR1 and FR2. The main concern raised in last meeting for FR2 is the UE complexity. As showed in [2], the main issue is the Rx beam sweeping complexity when the resource periodicity is different on multiple CCs. But for CSI-RS measurement, there are only two periodicities (20ms or 40ms) can be configured if two time windows are allowed which is limited. And it has been agreed the gap between two 5ms windows shall be half of the CSI-RS periodicity. It is equivalent to a time window with half of periodicity. In our understanding, this has reduced the UE complexity compared to the SSB based measurement as mentioned in [2]. 
And in section 3.6.3 of TS 38.133, the applicability for intra-band FR2 is defined. For the requirements in RRC connected state specified in this specification, UE shall assume that the transmitted signals from the serving cells should have the same downlink spatial domain transmission filter on one OFDM symbol in the same band in FR2. Based on this, the Rx beam sweeping is only needed in one CC in intra-band CA case. 
The possible issue is the different offset on multiple CCs. To address this issue, we can have a similar compromise as SSB based measurement to define the side condition for FR2. For example, the requirements apply when the CSI-RS resources on all the SCCs have the same offset. 
[bookmark: OLE_LINK107][bookmark: OLE_LINK108]Proposal 1: The conclusions of time domain restriction in FR1 are also applied for FR2. 
2.2 UE behaviour when the timing offset exceeds the threshold
According to the current agreements on CSI-RS based L3 measurement, the performance requirements apply when the timing offset between the reference timing and target CSI-RS is no larger than CP. This issue is about the UE behaviour when the timing offset exceeds the threshold and almost the same options as previous meeting were captured in [1] as below. 
	· Option 1: (Nokia, Intel, Apple)
· For intra-frequency measurement, the UE is not required to report 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 report 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.
· Option 2: (Huawei, CATT, OPPO, Xiaomi, Qualcomm, MTK, Intel, vivo)
· No spec updates are needed.


After several meeting discussion, the intention of both options are pretty clear. From network perspective, we understand the concern on the uncertainty of the reported results when the timing offset exceeds the threshold. But we think the measurement should be left to UE implementation as there are not performance requirements when the timing offset exceeds the threshold. Also as other companies mentioned in the meeting, there is no requirement how UE to estimate the timing offset, even the UE behavior when the timing offset exceeds the threshold is defined, the measurement is still up to UE implementation. 
And the timing offset restriction is defined as one of the side condition in the performance requirements just like SINR condition, the UE is required to meet the performance requirements only when the timing offset is within the threshold. There are many similar cases in the specification that the requirements are applied under a certain side condition but we would not say UE is not required to do something when the side condition is not meet. We think it should be same for timing offset restriction. 
[bookmark: OLE_LINK24][bookmark: OLE_LINK25][bookmark: OLE_LINK101][bookmark: OLE_LINK102][bookmark: OLE_LINK3][bookmark: OLE_LINK4]Proposal 2: For UE behavior when the timing offset exceeds the threshold, no spec updates are needed. 
3. Conclusion
In this contribution, we further discuss the remaining issues on CSI-RS based measurement requirements, and give the following proposals. 
Proposal 1: The conclusions of time domain restriction in FR1 are also applied for FR2. 
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Proposal 2: For UE behavior when the timing offset exceeds the threshold, no spec updates are needed. 
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