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1. Introduction

The WID on RRM requirements for CSI-RS based L3 measurement is approved at RAN#84 [1]. The objective of the WI is to define RRM requirements for CSI-RS based L3 measurement, including.

	· Assumptions on Synchronization 

· Single FFT is assumed for multiple cell measurements per frequency layer for both intra- and inter-frequency measurements.  

· Measurement bandwidth of CSI-RS for the minimum requirements

· CSI-RS based intra-frequency and inter-frequency definition 

· Intra-frequency and inter-frequency measurement requirements 

· Evaluate and specify CSI-RS based L3 measurement accuracy

· Introduce new UE measurement capability, including number of frequency layer and number of cells etc., for CSI-RS based measurement 


In this paper we will provide our initial views on synchronization assumption for CSI-RS measurement requirements.
2. Discussion
In 38.214, UE behaviour for measuring CSI-RS for mobility is defined in section 5.1.6.1.3. 
	If a UE is configured with the higher layer parameter CSI-RS-Resource-Mobility and the higher layer parameter associatedSSB is not configured, the UE shall perform measurements based on CSI-RS-Resource-Mobility and the UE may base the timing of the CSI-RS resource on the timing of the serving cell.
If a UE is configured with the higher layer parameters CSI-RS-Resource-Mobility and associatedSSB, the UE may base the timing of the CSI-RS resource on the timing of the cell given by the cellId of the CSI-RS resource configuration. Additionally, for a given CSI-RS resource, if the associated SS/PBCH block is configured but not detected by the UE, the UE is not required to monitor the corresponding CSI-RS resource. The higher layer parameter isQuasiColocated indicates whether the associated SS/PBCH block given by the associatedSSB and the CSI-RS resource(s) are quasi co-located with respect to ['QCL-TypeD']. 


It can be seen that the timing for CSI-RS measurement can be based on serving cell or the cell transmitting CSI-RS (which can be serving cell and neighbour cell), depending on whether the CSI-RS is configured with or without associated SSB.
Observation 1: A CSI-RS resource for mobility may be configured with or without associated SSB

· When associated SSB is not configured, UE may base the timing on the serving cell

· When associated SSB is configured, UE may base the timing on the cell transmitting CSI-RS 
For a CSI-RS resource configured without associated SSB, network has to guarantee that UE can use the serving cell timing to measure a CSI-RS resource transmitted by neighbour cells. Therefore, the serving cell and the neighbour cell should be synchronized such that the slot boundaries are aligned as seen by the UE.
According to the WID, single FFT is assumed for multi-cell measurement per frequency layer. It means the receive timing difference between the CSI-RS resource and the serving cell should be less than half CP corresponding to the SCS of the CSI-RS. Otherwise, the measurement performance will be degraded due to timing error. 

On the other hand, the receive timing difference comprises the propagation delay difference from the UE towards the two cells, and the cell phase error between the two cells. The cell phase error requirement can be as large as 3us, so the receive timing difference can be 3us even UE is with equal distance to the two cells. On the other hand, half CP is {4.7, 2.3, 1.2, 0.6}us for {15,30,60,120}kHz SCS. It is rather challenging to guarantee the receive timing difference is within half CP. 
We think it is meaningful for RAN4 to consider if the synchronization condition should be loosened, as it may significantly limit the usage of the feature. For example, it may be interesting to study the measurement performance with timing error larger than half CP.
Proposal 1: When CSI-RS resource for mobility is configured without associated SSB, the CSI-RS measurement requirements apply provided that receive timing difference between the CSI-RS resource and the serving cell is within X, where X is [CP/2 corresponding the SCS of CSI-RS]. 

· RAN4 to further study the measurement performance with timing error larger than half CP.

For a CSI-RS resource configured with associated SSB, we understand the measurement should not be conditioned on network synchronization. UE should first try to detect the associated SSB before measuring the CSI-RS, and the SSB detection is no different from normal SSB based cell identification. If the SSB is detected, UE would measure the CSI-RS based on the timing of the detected SSB, which can be different from the serving cell timing. 
Proposal 2: When CSI-RS resource for mobility is configured with associated SSB, the CSI-RS measurement requirements is not conditioned on network synchronization.

It should be noted that when CSI-RS re source is configured with associated SSB, the CSI-RS and SSB may or may not be QCL-ed depending on the configuration of isQuasiColocated. If CSI-RS is not QCL-ed to the associated SSB, the timing of the SSB and the CSI-RS may be difference, e.g. when they are transmitted on different Tx beams. There would be timing error for CSI-RS measurement, which may impact the measurement performance. This should be considered when deriving the accuracy requirements.
Proposal 3: When CSI-RS resource for mobility is configured with associated SSB, but is not QCL-ed with the associated SSB, timing error should be considered in the CSI-RS measurement requirements.
3. Conclusions

In this paper we provided our views on the synchronization assumption for CSI-RS based mobility measurements.
Proposal 1: When CSI-RS resource for mobility is configured without associated SSB, the CSI-RS measurement requirements apply provided that receive timing difference between the CSI-RS resource and the serving cell is within X, where X is [CP/2 corresponding the SCS of CSI-RS]. 

· RAN4 to further study the measurement performance with timing error larger than half CP.

Proposal 2: When CSI-RS resource for mobility is configured with associated SSB, the CSI-RS measurement requirements is not conditioned on network synchronization.

Proposal 3: When CSI-RS resource for mobility is configured with associated SSB, but is not QCL-ed with the associated SSB, timing error should be considered in the CSI-RS measurement requirements.
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