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Introduction
In the past RAN meeting, the exception sheet for CSI-RS L3 measurement was agreed in [1]: 
· synchronization assumption for CSI-RS measurement

In last RAN4 meeting, the following remaining issue are listed. [2]
· For CSI-RS measurement with associated SSB,
a) Option 1: RAN4 to address the issue of timing difference between the arrival of the CSI-RS and UE’s FFT timing in the performance part.
b) Option 2: the corresponding timing of CSI-RS resources should be assume the same as the timing of the cell given by the cellId of the CSI-RS resource configuration.
c) Option 3: introduce the UE capability to differentiate the following 2 types of UEs. 
i) Type 1: UE supporting using only single timing for CSI-RS measurement per frequency layer
ii) Type 2: UE supporting using timing of associated SSB for respective CSI-RS measurement

This contribution provides our views on these issues.
Discussion on synchronization assumption
In last RAN4 meeting, the issue about synchronization issue was extensively discussed. The majority view are divided into 2 options, i.e. Option 1 and Option 2/3 as above.
Firstly, we would like to clarify the scope of discussion is for the case when UE is indicated to measurement CSI-RSs that based on different SSB timings in the same OFDM symbol. Of course UE need to obtain CSI-RS timing from the identified SSB that is indicated as associated SSB, however the SSB timing difference may vary greatly in one CSI-RS OFDM symbol, considering the 3us phase difference for synchronous deployment and propagation delay. Most of them would be several micro seconds, which is much larger than the CP length / 2. In this case, CSI-RS may not be able to be measured within a single FFT window. As in Figure 1 below, no FFT window can cover all three cells’ timing.
Then, for the SSB-based measurement, the same issue may also exist but there was no standard impact on possible applicability or UE capability. In our understanding this may also be not an issue for CSI-RS.
As illustrated in Figure 1 below, UE may obtain timing from different cells based on SSB detection. After that UE may mark the timing of SSB that is associated to a CSI-RS, which is to be measured in the following slots. Even though these CSI-RSs have quite different timing and one FFT window may not be enough to cover them all, UE may still measure CSI-RSs based on the stored time domain signal and apply different FFT windows for measurements. This is already done in SSB based measurement and we see the same behaviour may apply for CSI-RS.


Figure 1 Illustration of FFT windows for different SSB
One possible misleading information is that “Single FFT is assumed in the requirement specification”. In our understanding, since CSI-RS may be multiplexed with data, this assumption is to prevent simultaneous CSI-RS for neighbour cell measurement and data multiplexing in the same OFDM symbol for a UE. In other word, necessary scheduling availability or measurement relaxation should be introduced. But for the measurement behaviour, SSB based requirement should be considered as a general background for CSI-RS. Since UE is able to identify and measure SSB from difference cells and with different beam indexes, a reasonable assumption is that UE should also be able to do the same for CSI-RS.
Regarding to the performance degradation, if CSI-RS from neighbour cell is interfered by serving cell signal, the performance loss should be considered and reflected in the accuracy requirement. This belongs to the performance part, and in our view such loss is not significant.
Proposal 1: UE should be able to obtain timing from SSBs from multiple cells without the constraint of single FFT. No need for specifying any further constraint on network synchronisation assumption beyond R15 and no need for different UE capability. The performance degradation due to interfered neighbour cell CSI-RS measurement should be further discussed in performance part.
All above discussion considered synchronous deployment. For asynchronous deployment, since the frame boundary may not be aligned across different cells, the timing difference would be much larger. Different from SSB measurement which is conducted in SMTC based on a low correlation sequence, the CSI-RS based measurement for neighbour cell would suffer more from serving cell interference and hence possibly need more specification work on how to mitigate these issues and make the feature useful, e.g. scheduling restriction or configuration restriction. In our view to ensure timely completion of CSI-RS L3 measurement requirement, such work can be delayed to R17.
Proposal 2: Requirement for asynchronous deployment can be delayed to R17.
In last meeting, some company mentioned that FR2 may also be impacted by the synchronization assumption. As discussed in our companion paper [3], for FR2 another issue, i.e. Rx beam sweeping exists, and UE need to perform Rx beam sweeping for different cells. Therefore, measurement for different cells or different beams can be done in sequential manner and there is no impact from synchronization assumption. However, scheduling restriction for beam sweeping will be discussed and such restriction may also relieve the interference issue.
Proposal 3: Requirement for FR2 is not significantly impacted by the synchronization assumption and should be specified in R16.
Conclusion
Based on above analysis, we have following proposals
Proposal 1: UE should be able to obtain timing from SSBs from multiple cells without the constraint of single FFT. No need for specifying any further constraint on network synchronisation assumption beyond R15 and no need for different UE capability. The performance degradation due to interfered neighbour cell CSI-RS measurement should be further discussed in performance part.
Proposal 2: Requirement for asynchronous deployment can be delayed to R17.
Proposal 3: Requirement for FR2 is not significantly impacted by the synchronization assumption and should be specified in R16.
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