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Introduction
In previous RAN4 meetings, there have been proposals to define the measurement requirements under specific conditions. The way forward of the discussion are captured in [1-2]. In this paper, we are discussing the feasibility of such restrictions and proposing the potential simplification to facilitate the measurement requirements design.            
Discussion
MO configuration
The first aspect of the restriction is on MO configuration. Some companies proposed all the CSI-RS resources in the same MO shall be configured with the same bandwidth. Further restriction was even proposed e.g. CSI-RS and SSB based measurements are configured in the same MO and in the same time duration. However, we don’t think it is either realistic or useful to apply such restriction. As the CSI-RS are transmitted from individual neighbour cells, each cell has the flexibility to configure the CSI-RS resource separately considering e.g. the cell/beam status. It is unlikely all the neighbour cells transmit CSI-RS for L3 measurement with the same configuration. On the other hand, the UE is assumed to measure CSI-RS only within active BWP at least for intra-frequency measurement. As long as the CSI-RS for mobility is fully within the active BWP, from UE measurement point of view it makes no difference whether the configured CSI-RS BW is the same or not. The restriction of all CSI-RS resources in the same MO having same bandwidth does not bring any benefit. 
Proposal1: The restriction of all CSI-RS resources in the same MO having the same bandwidth does not bring any benefit.  
· MO configuration
· Case 1: all CSI-RS resources in the same MO have the same center frequency, BW, SCS, CP type configured.
· Case 2: all CSI-RS resources in the same MO have the same center frequency, SCS, CP type configured. BW can be different.
· FFS whether to define RRM requirements for Case 2 in RAN4#94bis.
· FFS on whether to introduce restriction of MO configuration
· FFS whether to specify requirements for the limited or selected scenarios if no restriction of MO configuration
· Candidate options:
· Option 1(MediaTek, OPPO): Only define the requirements when the CSI-RS based measurement is configured with SSB based measurement within the same MO, and UE can perform CSI-RS and SSB measurement with overlapped bandwidth in the same time duration 
· Option 2(Ericsson, CATT, CMCC, Huawei, DOCOMO, ZTE, Nokia): No restriction on MO configurations
· Option 3: Other possible restriction in order to specify requirements for the limited or selected scenarios. 


It was argued the same bandwidth in one MO helps classify the MO as either intra-frequency or inter-frequency, or either gap-assisted or non-gap assisted. As the active BWP determines the UE measurement behavior, we may assume all the measured CSI-RS resources in one MO are fully within the active BWP, so that the same measurement behavior i.e. intra-frequency measurement is performed on all CSI-RS resource in the MO [3]. Such restriction considers the UE measurement behavior while keeping the flexibility of network configuration. If some of the CSI-RS resources in one MO are not completely within the active BWP, the UE may either use the measurement gaps or determine the measured bandwidth [3]. We can have further discussion on it. For simplicity, for intra-frequency measurement, the requirement is defined when all the measured CSI-RS resources in one MO are within the active BWP.    
Proposal2: For intra-frequency measurement, the requirement is defined when all the measured CSI-RS resources in one MO are within the active BWP. 
During RAN4#90bis meeting, RAN2 send a LS to RAN1/RAN4 asking for the clarification on “frequency layer” for CSI-RS based measurement, and RAN1 indicated in the reply [4] that frequency layer for CSI-RS mobility resources is measurement object (MO). Accordingly, RAN4 shall define the measurement capability in number of MOs. From the specification, it is allowed to configure multiple MOs on the same center frequency and same SCS. However, when the network configures intra-frequency measurement, it is expecting to determine the best candidate as fast as possible from the measurement results associated with one MO. It would be simple to assume maximum one MO per center frequency and SCS. Such restriction on MO configuration could be considered to simplify the capability definition.        
Proposal3: It can be assumed maximum one MO is configured per center frequency and SCS. 
However, RAN1 does recognize that terminology of ‘frequency layer’ is not used in RAN2 specification and also not clearly defined in the current RAN1 specification.
To resolve this issue, RAN1 has agreed that from RAN1 perspective, frequency layer for CSI-RS mobility resources is measurement object (MO). Furthermore, RAN1 agreed that ‘frequency layer’ used in RAN1 specification should be changed to ‘measurement object’ and the changes to the RAN1 specification have been endorsed. 
Additionally, RAN1 has agreed that CSI-RS resources in the same MO shall have the same centre frequency (i.e., startPRB + floor(nrofPRBs/2)) value and have the same SCS, and would like to recommend to RAN2 to capture the restriction in appropriate RAN2 specifications.


AssociatedSSB
In the CSI-RS mobility configuration, associatedSSB indicates the timing a UE uses to measure the CSI-RS resource. If it is not configured, the UE shall base the timing of CSI-RS measurement on the timing of the serving cell indicated by refServCellIndex. The synchronization problem was raised on the timing difference between the serving cell timing and the timing of the reference cell. However, from network point of view, network would not configure associatedSSB only if the two cells are very well synchronized i.e. fulfilling the single FFT requirement. Otherwise, associatedSSB shall be configured to ensure proper CSI-RS measurement. So it is considered as network implementation to ensure the timing difference is acceptable. Due to the time limit of this work item, we may first study the most popular case associatedSSB is configured, and do not define the UE requirements when associatedSSB is not configured in Rel16. 
Proposal4: Do not define the UE requirements when associatedSSB is not configured in Rel16.  
Conclusion
This contribution discussed how to define the requirements for different CSI-RS measurement bandwidths. The proposals are summarized as below: 
Proposal1: The restriction of all CSI-RS resources in the same MO having the same bandwidth does not bring any benefit.  
Proposal2: For intra-frequency measurement, the requirement is defined when all the measured CSI-RS resources in one MO are within the active BWP. 
Proposal3: It can be assumed maximum one MO is configured per center frequency and SCS. 
Proposal4: Do not define the UE requirements when associatedSSB is not configured in Rel16.  
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