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1. Introduction

In the last meeting, there was a discussion on the RRM requirements for CSI-RS, but no consensus was reached. This contribution provides discussion on this issue.
2. Discussion 
CSI-RS is introduced for many purposes. From RRM requirements perspective, beam management, RLM and L3 mobility need to be considered. This contribution provides discussion on these parts. 
Beam management is based on L1 RSRP, from our point of view, both accuracy and delay requirements shall be defined to guarantee a timely and accurate report. However, it depends on RAN1’s progress. If RAN1 defined the measurement and report mechanism, then no delay requirement is needed. If there is no such mechanism in RAN1, RAN4 shall define the delay requirement.

Proposal 1：RAN4 shall define CSI-RS based beam management requirements, at least including accuracy requirements. While for delay requirements, it is depending on RAN1 progress. If RAN1 do not define mechanism on L1 RSRP measurement and report, RAN4 shall define delay requirement for beam management. 
For RLM, some companies proposed not to specify CSI-RS based requirements. If UE perform RLM only based on SSB, for the case that there is no SSB in the UE active BWP, UE has to retune to get the SSB for the evaluation of radio link quality, which will increase evaluation delay and the report may be not in time. Since CSI-RS can be scheduled flexibly, for the scenario with no SSB in the UE active BWP, UE can be configured to perform RLM based on CSI-RS in the BWP. In this case, the radio link quality is evaluated more quickly and the report could be more timely. So from above discussion, it is necessary to specify CSI-RS based RLM requirements.
Proposal 2: RAN4 shall define CSI-RS based RLM requirements.
For L3 mobility, from our point of view, it is necessary to define CSI-RS based requirements. On one hand, as discussed in the previous meetings, NR RSRQ and SINR are important indicators of downlink quality. However SSB-based RSRQ and SINR have the underestimation issue for the SSB colliding case. Even though SMTC is agreed to be default RSSI measurement duration in RAN4, the underestimation still exists for low data load case. And the same issue exists for the SSB based SINR case. While for CSI-RS based RSRQ and SINR, the underestimation problem could be avoided by configuring the CSI-RS resource properly. In order to get the more accurate downlink quality, it is necessary to define CSI-RS based RSRQ and SINR requirements.
Proposal 3: RAN4 shall define CSI-RS based RSRQ and SINR requirements
On the other hand, CSI-RS based L3 mobility is also needed for load balance purpose. For the case as shown in Figure 1, based on the CSI-RS measurement report, network can configure UE to handover to the BWP2 of target cell in order to balance cell load. One may argue that UE has to measurement SSB first to track the timing of target cell. Firstly, according to RAN1 agreement, UE may not need to get the timing of target cell based on SSB for some cases. At RAN1 #91 meeting, it is agreed that for each CSI-RS resource, at most one associated SSB can be configured and if associated SSBs are not configured for CSI-RS, UE may assume that the carrier is synchronized with the serving cell. From RAN1 agreement, it can be seen that, for the synchronization scenario, UE may not need to perform time tracking based on SSB. Secondly, even if UE has to get the timing of target cell based on SSB, the SSB-based measurement can only reflect the quality of BWP1 and network do not have information on the quality of BWP2 as shown in Figure 1. As a result, UE may handover to the target cell while there is severe interference in BWP2 and cannot provide good service. So from above discussion, CSI-RS based L3 mobility is necessary.
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Figure 1
Proposal 4: RAN4 shall define CSI-RS based L3 mobility requirements.

3. Conclusion
This contribution provides general discussion on CSI-RS based RRM requirements, the observation and proposals are:
Proposal 1：RAN4 shall define CSI-RS based beam management requirements, at least including accuracy requirements. While for delay requirements, it is depending on RAN1 progress. If RAN1 do not define mechanism on L1 RSRP measurement and report, RAN4 shall define delay requirement for beam management. 
Proposal 2: RAN4 shall define CSI-RS based RLM requirements.

Proposal 3: RAN4 shall define CSI-RS based RSRQ and SINR requirements

Proposal 4: RAN4 shall define CSI-RS based L3 mobility requirements.
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