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Introduction
RAN4 was discussing the synchronisation assumption for CSI-RS measurement with associated SSB for several meetings without consensus. In this contribution, we provide our views on the synchronisation assumption for CSI-RS measurements.   
Discussion
Following WF [2] is agreed in last meeting.
WF on synchronization assumption for CSI-RS measurement:
· For CSI-RS measurement with associated SSB,
· 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.
· 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.
· Option 3: introduce the UE capability to differentiate the following 2 types of UEs. 
· Type 1: UE supporting using only single timing for CSI-RS measurement per frequency layer
· Type 2: UE supporting using timing of associated SSB for respective CSI-RS measurement
In last RAN4 meetings, two different approaches were discussed. We in principle agree with both the approaches. 
One approach from some companies is that since single FFT is assumed in the WI, it is not reasonable to expect the UE to measure CSI-RS when the timing difference across the configured CSI-RS (from different gNB) is more than CP. In FR2, when network configures UE to measure this kind of configuration, there may be degradation in measurement accuracy as UE can maintain only single timing due to single FFT assumption. This approach proposes option 1 which actually proposes to address the measurement accuracy degradation in performance part.  
Other approach proposed by some other companies is that, since UE anyway detect the SSB timing of associated SSB configured for CSI-RS, UE can use this timing to measure CSI-RS without assuming single FFT timing for all the CSI-RS resources. If single FFT timing is assumed, there may be impact on network implementation due to following reason. Due to Timing Alignment Error (TAE of 3us) between any two neighbour cells and the propagation delay difference (of 1 to 2us), there may be 3 to 5us timing difference between serving cell and neighbour cells or between inter-frequency neighbour cells.  As this timing error is more than 3 to 5 us, which is more than CP in FR2, measurement accuracy may be degraded as CSI-RS may be interfered by data symbols. Since the CSI-RS measurement accuracy is degraded, FR2 mobility may also be affected. Since FR2 CSI-RS measurements accuracy is not accurate, network may avoid configuring it in asynchronous network implementation. Which may put limitation on network deployment. To avoid this limitation in network, option 2 of the WF is proposed.  
If option 2 is not possible for all UEs, there was another option proposed by proponents of option2, which is option 3. Option 3 proposes to introduce a UE capability where two different UE types are defined. Though we think it is a reasonable compromise, more generic solution which can work for all types of UE is preferable.  
In our view, reasonable WF to handle this issue is introducing a scheduling restriction such that gNB may schedule neighbour cells CSI-RS resources, whose timing is within the same Timing Advance Group (TAG). If gNB wish to schedule other CSI-RS resources from other neighbour cell, which has different timing at serving cell, gNB can do so in other time slot. This way, without keeping much restriction on gNB implementation scenarios and deployment, UE can support large time difference of neighbour cells for measuring CSI-RS. 
Since this may be last meeting for this topic in Rel-16, we propose to study this feature further in Rel-17.Based on the above discussion, we make following proposal.
Proposal 1: RAN4 to introduce scheduling restriction such that gNB may schedule neighbour cells CSI-RS resources, whose timing is within the same Timing Advance Group (TAG). 
Proposal 2: RAN4 to further study this problem in Rel-17 for single FFT UE implementation. 
1. Conclusion
In this contribution we have discussed synchronisation assumption for CSI-RS measurement with associated SSB and made the following proposals:
Proposal 1: RAN4 to introduce scheduling restriction such that gNB may schedule neighbour cells CSI-RS resources, whose timing is within the same Timing advance group (TAG). 
Proposal 2: RAN4 to further study this problem in Rel-17 for single FFT UE implementation. 
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