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Introduction
In last RAN4 meeting, CSI-RS based measurement requirements for L3 mobility were discussed and the following were achieved in [1] for CSI-RS measurement requirements.
	· 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


In this contribution, we will provide the discussion on how to define CSI-RS based L3 measurement requirements.
Discussion
[bookmark: OLE_LINK232][bookmark: OLE_LINK233][bookmark: OLE_LINK665][bookmark: OLE_LINK666][bookmark: OLE_LINK667]The CSI-RS based measurement performance is impacted by measurement period, measurement bandwidth and the density of CSI-RS.
The CSI-RS based L3 measurement requirements could be derived from the existing SSB based L3 measurement requirements. The current accuracy requirements for SSB based measurements and the side condition can be reused for CSI-RS based measurement. In order to achieve the same measurement accuracy performance, more measurement samples shall be used for filtering when a sparser CSI-RS resource is configured or when a smaller measurement bandwidth is used.
Based on the simulation assumptions in [2], the simulation results of CSI-RSRP measurement accuracy are provided in [3] under different measurement period (3/5/10 samples), measurement bandwidth (24/48 RBs) and CSI-RS density (D = 1/3). When measurement bandwidth is 24RBs, compared with density=3, there is 1~2dB performance loss of CSI-RSRP measurements. When measurement bandwidth is increased from 24RBs to 48RBs, there would bring 1~2dB performance gain for CSI-RSRP measurements. When CSI-RS is configured with density=1, the CSI-RSRP measurement accuracy by using 10 measurement samples are within 2dB. When CSI-RS is configured with density=3, the CSI-RSRP measurements accuracies by using 5 measurement samples are within 2dB for both FR1 and FR2.
[bookmark: _GoBack]A CSI-RS resource could be configured as RLM-RS, BFD-RS, and CBD-RS. According to the previous discussion regarding CSI-RS based RLM/BFD/CBD evaluation requirements, it was mentioned that CSI-RS based measurements for Density=1 have performance degradation under propagation conditions with large delay spread. So, the CSI-RS based RLM/BFD/CBD evaluation periods are only defined for the CSI-RS configuration of Density=3. From the simulation results of L3 CSI-RSRP measurement accuracy, the similar performance degradation is observed for the CSI-RS configuration of Density=1. Hence, it is suggested that RAN4 defines CSI-RS based measurement requirements only for Density=3, and the corresponding CSI-RS based measurement period can be defined based on 5 measurements samples.
Proposal 1: For L3 mobility, RAN4 defines CSI-RS based measurement requirements only for one set of CSI-RS configuration (i.e. Density=3).
Proposal 2: The CSI-RS based measurement period for L3 mobility can be defined as 5 measurement samples.

Conclusions
This contribution provides the simulation results and the analysis on the CSI-RS based measurements requirements in NR. The followings are provided:
Proposal 1: For L3 mobility, RAN4 defines CSI-RS based measurement period only for one set of CSI-RS configuration (i.e. Density=3).
Proposal 2: The CSI-RS based measurement period for L3 mobility can be defined as 5 measurement samples.
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