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1. Introduction
Definition of RAN4 requirements for CSI-RS based RRM procedures was postponed to 2018(not part of the NSA drop). In the previous meeting the scope of CSI-RS based RRM requirements for Rel.15 was discussed. In this paper we present our view on this topic.
2. Discussion
The scope of the CSI-RS based requirements was discussed in RAN4# NR AH 18-01. A WF was presented in [1] but was not agreed. CSI-RS based RRM has 3 main use cases – beam management(intra-cell), radio link monitoring and neighbor-cell measurements (inter-cell mobility). Below we discuss these use cases separately.

Beam management
CSI-RS can be used for intra-cell beam management and beam refinement. Without CSI-RS based measurements, the only available measurements for beam management are SS block based and beam refinement would become rather difficult unless the SS burst transmission is configured very frequently. Use of CRI-RS based measurements for beam refinement could improve the performance/link budget of the system in FR2.
Radio link monitoring

CSI-RS can be used as RLM-RS. This enables more flexibility on the network side in configuring signals to be used for RLM and could simplify BWP management. 
Neighbor cell measurements
CSI-RS can also be used for neighbor cell measurements however, it is not clear if these measurements would bring additional information to the network relative to the SS block based measurements that UEs will have to perform anyway. If network requires measurements in certain frequency subbands, it could derive those based on the RSRP of the neighbor cell and the CSI-RS measurements reported for the serving cell in that subband. In terms of complexity, support of CSI-RS based measurements for neighbor cells adds significant complexity because different FFT windows for each cell are needed. Also, the complexity depends on the FFT size that could be large if wider measurement bandwidth is required, and on the number of possible resources configured for measurements which can also be large. The tradeoff between possible system level benefits and measurement complexity is not favorable. 
In FR2, the CSI-RS would have to be transmitted FDM-ed with the SS block. If CSI-RS is transmitted in other slots, this would add to the total measurement overhead because the UE would not be able to monitor the serving cell while performing these measurements. As such, there would be almost no extra information that the network can obtain from CSI-RS based measurements relative to SS block based measurements. 

Scope of CSI-RS based RRM requirements in Rel.15
Based on the brief analysis shown above, we propose to limit the scope of the requirements for CSI-RS based measurements in Rel.15 as follows:
Define requirements for CSI-RS based RRM measurements only for intra-cell RRM:
- beam management (measurements of CSI-RS resources only in the serving cell)
- RLM (CSI-RS can be used as RLM-RS)
- Measurement capability (how many CSI-RS resources UE should be able to monitor and report)

Besides the analysis above, there are only 3 meetings(including RAN4#86) left until the close of core requirements for Rel.15 and RAN4 still has a significant amount of work remaining to finalize the performance part of NSA and core part of SA. Considering the timeline, it would be beneficial to minimize the focus only on the CSI-RS requirements that bring clear system benefits.

Use of CSI-RS for neighbour cell measurements(intra-cell or inter-cell) could be further discussed in Rel. 16.
3. Conclusion
In this paper we presented a brief qualitative analysis of the benefits of CSI-RS based RRM use cases. Based on this analysis we propose to limit the scope of CSI-RS based RRM requirements in Rel.15 to the serving cell as follows:
Define requirements for CSI-RS based RRM measurements only for intra-cell RRM:

- beam management (measurements of CSI-RS resources only in the serving cell)

- RLM (CSI-RS can be used as RLM-RS)

- Measurement capability (how many CSI-RS resources UE should be able to monitor and report)
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