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1 Introduction
This paper is a re-submission of [2] with minor modifications (modifications are marked in blue). A WI [1] was agreed in the last meeting, addressing the further issues to be discussed such as number of frequency layers and number of cells etc. In this paper, we express our view on this issue. 
2 Discussion
Number of frequency layers to be monitored
Here, the frequency layers are inter-frequencies, if we follow the same definition for SSB in TS38.133. Therefore, the number of frequency layers to be monitored is highly related to the definition of intra and inter frequency. One important argument is that CSI-RS is not a standalone RS for the whole cell identification process. When CSI-RS was designed in RAN1, it was not targeting for any cell detection purposes. In other words, UE needs to first identify the cell based SSB to guarantee this cell is closed enough to UE. Then UE performs measurement on that CSI-RS of the nearby cell. For this mechanism to work, CSI-RS needs to be configured with associated SSB. UE should not just naively measure every CSI-RS configured by the network without checking if the cell is nearby or not. This is a waste of UE’s computation power and the usefulness of the measurement results are also questionable. SSB-based cell detection is still required for CSI-RS based L3 measurement. Configuring an MO with only CSI-RS but without SSB configuration would be weird, because UE will anyway perform SSB based cell detection and UE still needs SSB for handover, PSCell addition, SCell activation, CGI reading, … etc. Hence, we suggest not to define any requirements for this kind of MO. 
[bookmark: _Ref20510223]Observation 1: SSB-based cell detection is always required for CSI-RS based L3 measurement. 
[bookmark: _Ref23686074]Proposal 1: Requirement is only defined when the CSI-RS based measurement is configured with associated SSB and with SSB based measurement within the same MO.

If the above proposal is agreeable to the group, then each MO which configures CSI-RS to be measured should also configure corresponding SSB. In this case, the number of layers to be monitored based on CSI-RS can be exactly the same as the number of layers to be monitored based on SSB. In other words, CSI-RS based L3 measurement does not add additional frequency layers to be monitored on top of the number specified for SSB based measurement. 
[bookmark: _Ref23686075]Proposal 2: Given proposal 1 is agreed, CSI-RS based L3 measurement does not add additional frequency layers to be monitored on top of the number specified for SSB based measurement. 

If above Proposal 1 is not agreeable to the group, then RAN4 may need to discuss the additional number of frequency layers to be monitored for MOs with only CSI-RS and for MOs with both CSI-RS and SSB. This means the configuration of CSI-RS measurement will consume additional frequency layers to be monitored by UE, even if it is in the same MO with SSB measurement. This is obviously not a preferred approach. For an example, in Figure 1 the total frequency layers to be monitored could be up to 9 if we have to treat SSB and CSI-RS separately. The consequence of allowing additional frequency layers only for CSI-RS is on the extension of total measurement delay. As we know, inter-frequency measurement delay scales with the value of CSSF within gap, which is typically the total number of inter-frequency and inter-RAT layers. Therefore, the measurement delay of each MO of case b) in Figure 1 will be 1.5 longer than that of case a). The other drawback is on the increasing UE complexity for measurement scheduling.
[bookmark: _Ref23686068]Observation 2: If proposal 1 is not agreed, CSI-RS based L3 measurement will add additional frequency layers to be monitored on top of the number specified for SSB based measurement, resulting the extended measurement delay of every frequency layer and increased complexity in UE measurement scheduling.
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[bookmark: _Ref23670883]Figure 1. The total number of frequency layers to be monitored when both CSI-RS and SSB are configured in the same MO.

Another thing RAN4 needs to avoid is to allow some CSI-RS resources in the same MO to be intra-frequency and the other to be inter-frequency. This will also add the total number of layers to be monitored by UE, as shown in Figure 2.
[image: ]
[bookmark: _Ref23684531]Figure 2. Consequence of allowing some CSI-RS resources in the same MO to be intra-frequency and the other to be inter-frequency
[bookmark: _Ref23686069]Observation 3: If RAN4 allows some CSI-RS resources in the same MO to be intra-frequency and the other to be inter-frequency, the total number of frequency layers to be monitored will be increased further.

Number of Cells to be monitored per layer
The 1st step of CSI-RS based cell identification is still relying on SSB-based cell search. Note that in this case we are focusing on inter-frequency layer, where no serving cell can provide a reference timing for UE to perform FFT. The FFT timing should purely rely on the result of cell search based on SSB. Without SSB-based cell search, UE has no timing information for measurement. The measurement results are garbage and this leads to a waste of UE’s computation power. Therefore, UE should never monitor those CSI-RS whose cells were not even detected through SSB before. 
With above understanding, the cells to be monitored through L3 CSI-RS could only be a subset of the cell to be monitored through SSB. In other words, there is no need to introduce additional number of cells to be monitored per layer based on L3 CSI-RS on top of the requirements already specified for SSB.
[bookmark: _Ref20519682]Proposal 3: There is no need to introduce additional number of cells to be monitored per layer based on L3 CSI-RS on top of the requirements already specified for SSB. 

Number of CSI-RS (beams) to be monitored per layer
According to TS38.133, UE can be configured with 96 CSI-RS configurations per MO. Frankly speaking, it is infeasible to ask UE to monitor 96 CSI-RS configurations in one frequency layer. Therefore, RAN4 needs to discuss the UE measurement capability, e.g., UE is only required to monitor X CSI-RS configurations out of 96 in a frequency layer. If network configures more CSI-RS resources in an MO than the UE measurement capability, the UE behavior is undefined. 
Regarding the exact number, we think it is fine to directly re-use those numbers from SSB. One argument to introduce more CSI-RS beams than SSB is due to the expectation that CSI-RS beams are narrower. In our view, the narrow beam width is not really useful for L3 mobility, because narrow beam implies more beams and higher RS overhead to cover the whole cell coverage. It also implies less robustness for moving UEs, e.g., the best CSI-RS measured by UE before HO is more likely to be different to the best CSI-RS after HO when UE keeps moving. In that case, the conclusion drawn from system-level analysis that RAN4 already done for SSB can be directly re-used to CSI-RS. 

[bookmark: _Ref20519683]Proposal 4: Regarding the number of CSI-RS (beams) to be monitored per layer based on L3 CSI-RS, requirements defined the same requirements as those for SSB. 
[bookmark: _Ref31548961]Proposal 5: If network configures more CSI-RS resources in an MO than the UE measurement capability, the UE behavior is undefined. 
3 Summary
In this paper, we discuss the measurement capability for L3 CSI-RS measurement. We have the following proposals.
Observation 1: SSB-based cell detection is always required for CSI-RS based L3 measurement.
Observation 2: If proposal 1 is not agreed, CSI-RS based L3 measurement will add additional frequency layers to be monitored on top of the number specified for SSB based measurement, resulting the extended measurement delay of every frequency layer and increased complexity in UE measurement scheduling.
Observation 3: If RAN4 allows some CSI-RS resources in the same MO to be intra-frequency and the other to be inter-frequency, the total number of frequency layers to be monitored will be increased further.
Proposal 1: Requirement is only defined when the CSI-RS based measurement is configured with associated SSB and with SSB based measurement within the same MO. 
Proposal 2: Given proposal 1 is agreed, CSI-RS based L3 measurement does not add additional frequency layers to be monitored on top of the number specified for SSB based measurement.
Proposal 3: There is no need to introduce additional number of cells to be monitored per layer based on L3 CSI-RS on top of the requirements already specified for SSB.
Proposal 4: Regarding the number of CSI-RS (beams) to be monitored per layer based on L3 CSI-RS, requirements defined the same requirements as those for SSB.
Proposal 5: If network configures more CSI-RS resources in an MO than the UE measurement capability, the UE behavior is undefined.
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