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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In the RAN4#99-e meeting, there were continued discussions on core requirements for CSI-RS based L3 mobility. Agreements are remaining open issues as follows are captured in the WF[1]. 
	· Sub-topic 1-1 Time domain restriction for CSI-RS configuration
· 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.
· 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 
· Sub-topic 1-2 UE behavior when the timing offset exceeds the threshold with single FFT assumption
· 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.
· Sub-topic 1-3 Time validity of the detected associatedSSB
· Agreements:
· Adding the time validity of detected associatedSSB and SFN information in 9.10.2.5 section: 
· If the associatedSSB which has been detectable at least for the time period Tidentify_intra_with_index defined in clause 9.2.5.1 becomes undetectable for a period ≤ 5 seconds and then the associatedSSB becomes detectable again with the same spatial reception parameter provided the timing to that cell has not changed more than ± 3200 Tc, PSS/SSS detection time and time period used to acquire the SFN information are equal to 0.
· Sub-topic 2-1 Valid condition of CSI-RS configuration in the specification
· Agreements: 
· The accuracy requirements in Table 10.1.2.3.2-1 are valid under the following conditions:
· The bandwidth of CSI-RS is 48 PRBs and the density is 3. 
· The performance with larger bandwidth of CSI-RS is equal to or better than the accuracy requirements in Table 10.1.2.3.2-1.
· Sub-topic 2-2 CSI-SINR measurement accuracy requirements
· Agreements in RAN4#98bis-e meeting: 
· Specify CSI-SINR accuracy requirement based on the following conditions on timing offset between the reference measurement timing and the target CSI-RS (T) and Es/Iot side condition(s)
· Side condition #1: 
· |TΔ|≤ CP/2 and Es/Iot ≤ 15 dB
· Side condition #2 
· |TΔ|≤ CP and Es/Iot ≤ [6] dB
· Note: the value of Es/Iot can be revisited based on additional simulation results in next meeting. 
· No dedicated test cases will be introduced for side condition #2
· Agreements in this meeting
· Es/Iot upper bound for side condition #2 of CSI-SINR accuracy requirements is 4dB. 




We provided our views on core requirements for CSI-RS based L3 measurement in [2, 3, 4] in the past meetings. In this contribution, we further provide our views on the remaining open issues in [1].
2. Discussion
The UE behaviour when the timing offset exceeds the threshold was extensively discussed in the last meeting. Two options are listed for further discussion.
	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.


Since the CSI-RS based measurement accuracy requirements do not apply when timing offset exceeds the defined threshold, there may be degradation of mobility performance due to decision may be made based on inaccurate reported results. However, if UE is required to always check timing offset between reference timing cell and neighbour cell it is extra complexity to the UE. 
Moreover, if UE not required to report measurement results when the timing offset exceeds threshold UE may never perform CSI-RS based measurement between serving cell and neighbor cells for intra frequency measurement due to large timing offset, especially in Heterogenous network. The reason of no reported measurement results is unknown to network. If event triggered measurement is configured then it may be due to event condition is not met, or it could be due to timing offset threshold is not met. This may also highly degrade UE mobility performance.
It would be better to leave this to UE implementation. Furthermore, for multiple FFT capable UE, there should be no problem with large timing offset. There is no such UE capability in Rel-16 though.
Proposal 1: No UE behaviour is specified when timing offset exceeds the threshold.

3. Summary
[bookmark: _Hlk23953093]In this contribution we further provided our views on remaining open issues for CSI-RS based measurement. Based on analysis following proposals are present.
Proposal 1: No UE behaviour is specified when timing offset exceeds the threshold.
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