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Introduction
During RAN#94e meeting, companies provided their views on CSI-RS configuration used to define requirements and the way forward was captured in [1]. It is still open how many and what sets of CSI-RS configurations shall be considered.  In this contribution, we provide our views on these aspects.
           · Define at least one set of measurement requirement with the following applicable CSI-RS configuration:
· Option 1: {D=3 with PRBs ≥ 48};
· Option 2: {D=3 with PRBs ≥ 48} and {D=1 with PRBs ≥ 96};
· Option 3: CSI-RS REs ≥ 96
· Other option is not precluded
· FFS whether to define additional measurement requirement for CSI-RS configurations in RAN4#94bis

Discussion
The functionality of CSI-RS based RRM measurements has been concluded in RAN1/2. According to [2], for one neighbor cell to be measured, a UE shall measure the CSI-RS resources within the configured bandwidth indicated by csi-rs-MeasurementBW and density, where the measurement bandwidth ranges from 24PRBs to 264PRBs, and the density is set to 1 or 3. In the reply LS to RAN2 [3], RAN1 further confirms that all the CSI-RS configurations are applicable for inter-cell mobility as cited below.  
Question#1: What is the CSI-RS pattern and its variability in time when the CSI-RS is transmitted for the purpose of connected mode inter-cell mobility?
Response#1: In Rel-15, CSI-RS transmitted for the purpose of connected mode inter-cell mobility can be configured with a periodicity of 4, 5, 10, 20, 40 ms in time, located on one indicated symbol within the corresponding slots, spanning 24, 48, 96, 192, or 264 contiguous RBs in frequency, occupying 1 or 3 RE(s) per RB, while the exact position within an RB is also configurable. 

As seen from the simulation results in Fig.1, the accuracy performance with density = 3 is better than that with density=1 because more REs are measured achieving better averaging. However, a larger density means more resources are required for CSI-RS transmission, which brings signaling overhead and degrades the system performance. Such difference shall be reflected when defining the requirements to help the network configuration. It is proposed to define at least one requirement for density = 3 and density =1 respectively.  
Proposal1: It is proposed to define at least one requirement for density = 3 and density =1 respectively.  
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Figure 1 CSI-RS based measurement performance under 4GHz, 15kHz SCS, 48PRB 
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Figure 2 CSI-RS based measurement performance under 4GHz 15kHz SCS, 48PRB, D=1 
[bookmark: _GoBack]When a larger measurement bandwidth e.g. 96 PRBs is configured, the network is expecting a better performance than configuring a smaller bandwidth as more resources are consumed on transmitting the CSI-RS. As shown in Fig.2, the accuracy is clearly improved when the bandwidth is increased from 48PRBs to 96PRBs and 192PRBs. Alternatively, if similar accuracy with 48PRB is targeted, a smaller number of samples can be applied at wider bandwidth. The network could benefit from either a better performance or a shorter measurement delay by configuring the CSI-RS measurement over wider bandwidth. This helps especially for the UE applications which require shorter delay and quick reaction. It is therefore useful to define the measurement requirements for different measurement bandwidths starting from 48PRBs. As an example, the requirements shall at least be defined for 48PRB and D=3 and 96PRB and D=1, and different options can be considered.
Proposal2: Define CSI-RS measurement requirements for 48PRB, 96 PRBs, 192 PRBs and 264 PRBs.   
Proposal3: The measurement requirements for wider bandwidth can be defined with one of the options below: 
· Option1: Define better accuracy assuming same number of samples. 
· Option2: Keep accuracy requirements the same assuming measuring in wide bandwidth and samples.
Conclusion
This contribution discussed how to define the requirements for different CSI-RS measurement bandwidths. The proposals are summarized as below: 
Proposal1: It is proposed to define at least one requirement for density = 3 and density =1 respectively.   
Proposal2: Define CSI-RS measurement requirements for 48PRB, 96 PRBs, 192 PRBs and 264 PRBs.   
Proposal3: The measurement requirements for wider bandwidth can be defined with one of the options below: 
· Option1: Define better accuracy assuming same number of samples. 
· Option2: Keep accuracy requirements the same assuming measuring in wide bandwidth and samples.
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