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Introduction
During RAN#92bis meeting, the CSI-RS measurement configuration was initially discussed and the way forward has been agreed in [1]. As cited below, it is still open how many sets of CSI-RS configurations shall be considered for defining the requirements.  In this contribution, we first review the CSI-RS based measurement configuration framework as agreed in RAN1 and RAN2, and then analyze the performance based on the simulation results and give the proposals in section 2. Finally, we concluded the paper in section 3.  
           · CSI-RS configurations 
· Requirements shall be defined for N sets of CSI-RS configurations (bandwidth of CSI-RS and density of CSI-RS resource)
· Option 1: N =1 
· Option 2: N = 2
· Further decide N based on simulation results for different CSI-RS configurations
· Define requirements at least for 48 PRBs CSI-RS BW configuration. CSI-RS density is FFS.
· Encourage companies to submit simulation results based on agreed simulation assumption [1] in RAN4#93 meeting
· Do not define requirements for CSI-RS with 24 PRBs BW and D = 1

Discussion
The functionality of CSI-RS based RRM measurements has been concluded in RAN1/2. According to [2], a UE shall perform neighbor cell measurements on the CSI-RS resources if it is configured with the high layer parameter CSI-RS-Resource-Mobility and the high layer parameter associatedSSB. In particular, 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 could range 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 potential for inter-cell mobility as cited below. It is expected to evaluate the performance for all the measurement configurations 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. 

The CSI-RS based measurement performance has been evaluated in [4] under different combination sets of measurement bandwidths, density and the number of samples. From last meeting, it was agreed to define requirements at least for 48 PRBs while the CSI-RS density is FFS. As shown 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, the larger density means more resources are consumed for CSI-RS signal transmission, which would bring signaling overhead and degrade the system performance. It is proposed to start from D = 1 as the worst case for defining the CSI-RS based measurement requirements.  
Proposal1: Density = 1 is applied for defining the CSI-RS based measurement requirements.  
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Figure 1 CSI-RS based measurement performance under 4GHz, 15kHz SCS, 48PRB 
In addition, it was agreed to not define the requirements for CSI-RS with 24 PRBs BW and D=1. However, it is still open whether 24 PRBs and D=3 shall be defined as it is supposed to achieve comparable performance with 48 PRBs and D=1. With Density = 1 proposed above, it is proposed not to define the requirements for 24 PRBs.
Proposal2: Do not define the measurement requirements for 24 PRBs.  
When a larger measurement bandwidth e.g. 96 PRBs is configured, the network is expecting a better performance than configuring a smaller bandwidth. Fig.2 shows the accuracy performance given 96 PRBs and 192 PRBs. It is observed that the performance is clearly improved when the bandwidth is increased from 48PRBs to 96PRBs and then to 192PRBs. It is useful to define the measurement requirements for all the candidate measurement bandwidths starting from 48PRBs.
Proposal3: Define the CSI-RS measurement requirements respectively for 96 PRBs, 192 PRBs and 264 PRBs.   
As discussed in [5], the CSI-RS resources to be measured are allocated by the neighbor cells and informed to the serving cell via Xn procedures. While the UE is operating in the active bandwidth parts (BWPs) configured by the serving cell, the CSI-RS resources may be well contained in the active BWPs where intra-frequency measurements are expected. In this case, the UE shall apply the requirements corresponding to the configured measurement bandwidth as proposed in Proposal3. Alternatively, if the configured measurement bandwidth is partially overlapping with the active BWPs, the UE shall apply the measurement requirements considering the CSI-RS resources within the active BWP if gaps are not configured. As the measurement requirements are degraded due to a smaller effective measurement bandwidth, the UE is expected to apply a higher number of samples in order to achieve comparable accuracy performance with that given configured bandwidth. How the UE determines the number of samples to compensate the performance is up to UE implementation.     
Proposal4: The UE shall apply the measurement requirements considering the CSI-RS resources within the active BWP, if the configured measurement bandwidth is partially overlapping with the active BWPs.
Proposal5: The UE is expected to apply a higher number of samples to compensate the performance loss, if the configured measurement bandwidth is partially overlapping with the active BWPs. How the UE determines the number of samples is up to UE implementation. 
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Figure 2 CSI-RS based measurement performance under 4GHz 15kHz SCS, 48PRB, D=1 
Conclusion
This contribution discussed how to define the requirements for different CSI-RS measurement bandwidths. The proposals are summarized as below: 
[bookmark: _Hlk24132062]Proposal1: Density = 1 is applied for defining the CSI-RS based measurement requirements.  
Proposal2: Do not define the measurement requirements for 24 PRBs. 
Proposal3: Define the CSI-RS measurement requirements respectively for 96 PRBs, 192 PRBs and 264 PRBs.   
Proposal4: The UE shall apply the measurement requirements considering the CSI-RS resources within the active BWP, if the configured measurement bandwidth is partially overlapping with the active BWPs.
Proposal5: The UE is expected to apply a higher number of samples to compensate the performance loss, if the configured measurement bandwidth is partially overlapping with the active BWPs. How the UE determines the number of samples is up to UE implementation.   
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