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Introduction
In RAN4 meeting, it was agreed in [1] to define the requirements for CSI-RS configuration with D=3 and PRBs≥48, however, whether to define additional CSI-RS configuration with D=1 and PRBs≥96 is still FFS. In this contribution, we will provide the discussion on CSI-RS configuration and CSI-RS L3 measurement period requirements.
Discussion
[bookmark: OLE_LINK232][bookmark: OLE_LINK233][bookmark: OLE_LINK665][bookmark: OLE_LINK666][bookmark: OLE_LINK667]According to RAN4 previous discussion regarding CSI-RS based RLM/BFD/CBD/L1-RSRP measurement requirements, it has been observed that CSI-RS based L1 measurements for Density=1 have performance degradation under propagation conditions with large delay spread. The CSI-RS performance degradation due to sparser CSI-RS resource cannot be compensated by using larger measurement bandwidth, especially for large SCS cases. For example, when CSI-RS SCS is 60 kHz, the spacing between two adjacent CSI-RS REs in frequency domain is 0.72MHz, and then CSI-RS based measurement performance would be significantly degraded in fading channel with >1.38us delay spread. For fading channel TDLC300, the maximum tap delay is 2.595us. So, the CSI-RS based RLM/BFD/CBD/L1-RSRP evaluation periods are only applied for the CSI-RS configuration of Density=3. The same problem also exists for mobility purpose CSI-RS based L3 measurements. We suggest not to introduce CSI-RS configuration with D=1.
[bookmark: OLE_LINK47][bookmark: OLE_LINK48]Proposal 1: For CSI-RS based L3 measurements, it is suggest not to define CSI-RS measurement requirements for additional CSI-RS configuration with D=1 and PRBs≥96.
The CSI-RS based L3 measurement period requirements could be developed from the existing SSB based L3 measurement period requirements. The current accuracy requirements for SSB based measurements and the side condition can be reused for CSI-RS based measurement.
Proposal 2: For CSI-RS based L3 measurements, the side condition of CSI-RS measurement requirements can be defined as CSI-RS Es/Iot≥-6dB.
Based on the simulation assumptions in [2], the simulation results of CSI-RSRP measurement accuracy are provided in [3]. From the simulation results of L3 CSI-RSRP measurement accuracy, the CSI-RS measurement accuracy with 48RBs and Density=3 can be with ±2dB when 5 measurements samples are used as L1 measurement period. In NR, the RF margin is assumed as 2.5dB in FR1 and 4dB in FR2. Then, the CSI-RS absolute accuracy can be achieved within ±4.5dB in FR1 and ±6dB in FR2, which is comparable to SSB based L3 measurement performance. Hence, the CSI-RS based L3 measurement period can be defined based on 5 measurement samples. The existing SSB based L3 measurement period requirements can be used to derive the CSI-RS based L3 measurement period requirements.
Proposal 3: The CSI-RS L3 measurement period requirements can be defined based on 5 available measurement samples, and the existing SSB L3 measurement period requirements can be used to derive the CSI-RS L3 measurement period requirements.
For SSB based L3 measurement period requirements, when DRX cycle is no longer than 320ms, the sharing factor 1.5 is defined in considering of the misalignment between SMTC duration and DRX on-duration. The sharing factor Klayer1_measurement is defined in considering of the collision between SMTC duration and layer 1 measurement on serving cell(s).
In RAN4, it was agreed that no UE requirement is defined for the CSI-RS resources that are not within DRX no-duration or measurement gap. So, there is no need to define sharing factor 1.5 for CSI-RS based L3 measurement period requirements in DRX mode.
Proposal 4: For DRX cycle≤320ms, it is suggested not to introduce the sharing factor 1.5 for CSI-RS L3 measurement period requirements.
In RAN4, the following agreements has been achieved in [4].
	· Option 1: 
· Do not define CSI-RS measurement requirements for the collision case.
· Option 2: 
· Network should configure L1 measurement resource to avoid collision with CSI-RS L3 measurement resource of neighbour cell.


Two options are considered for the collision case between L1 measurement of serving cell and CSI-RS L3 measurement of neighbour cell. However, no matter which option will be chosen, there is no need to introduce the sharing factor Klayer1_measurement for CSI-RS L3 measurement period requirements.
Proposal 5: It is suggested not to introduce the sharing factor Klayer1_measurement for CSI-RS L3 measurement period requirements.

Conclusions
This contribution provides the analysis on the CSI-RS based L3 measurements requirements in NR. The followings are provided:
Proposal 1: For CSI-RS based L3 measurements, it is suggest not to define CSI-RS measurement requirements for additional CSI-RS configuration with D=1 and PRBs≥96.
Proposal 2: For CSI-RS based L3 mobility, the side condition of CSI-RS measurement requirements can be defined as CSI-RS Es/Iot≥-6dB.
Proposal 3: The CSI-RS L3 measurement period requirements can be defined based on 5 available measurement samples, and the existing SSB L3 measurement period requirements can be used to derive the CSI-RS L3 measurement period requirements.
Proposal 4: For DRX cycle≤320ms, it is suggested not to introduce the sharing factor 1.5 for CSI-RS L3 measurement period requirements.
Proposal 5: It is suggested not to introduce the sharing factor Klayer1_measurement for CSI-RS L3 measurement period requirements.
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