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1 Introduction
In last meeting, there is WF [1] about CSI-RS L3 measurement capability and requirements, there are still some open issues:
	· Measurement capabilities per MO or per layer
· CSI-RS resource configuration



In this contribution, we will provide our views regarding the open issues. 
2 Discussion
Measurement capabilities per MO or per layer
In last meeting, the agreement regarding per frequency measurements from WF are as follows:
	· CSI-RS measurement capability requirements are defined based on per frequency layer
· FFS: CSI-RS and SSB for mobility configured in the same MO are counted as [2] layers
· When associatedSSB is configured, the UE is supposed to monitor not only the frequency layer of the CSI-RS resource, but also the frequency layer of the associatedSSB which is indicated via ssbFrequency.



The measurement capability will be defined based on per frequency layer. In order to simply the further requirement definition, one MO with CSI-RS is identical to 1 CSI-RS frequency layer.
Since SSB and CSI-RS are two different types of resource, the processing may be different. it’s better to assume CSI-RS and SSB as two separate layers no matter whether their center-frequency are the same or not.
Proposal 1: For CSI-RS measurement capability requirements, one MO with CSI-RS is identical to 1 CSI-RS frequency layer.
Proposal 2: CSI-RS and SSB for mobility configured in the same MO are counted as 2 layers.
Scope of Requirements 
For the issues of scope requirements, if there are several CSI-RS QCL-ed with different associated SSB in the same OFDMs, it’s FFS that whether to define requirement for this case, which is shown in the WF:
	FFS: UE is not required to perform Rx beam sweeping for CSI-RS based L3 measurement
· FFS on the case that the multiple CSI-RS resources from different cells are transmitted in the same OFDM symbols in one MO, and the CSI-RS resources are QCL-ed with different associated SSB.


 In this case, NW can configure the CSI-RS resources of multiple cells in different MOs that can be measured at different times occasions. Otherwise, no requirements should be defined.
Proposal 3: Don’t define requirement if multiple CSI-RS resources from different cells are transmitted in the same OFDM symbols in one MO, and the CSI-RS resources are QCL-ed with different associated SSB.
CSI-RS measurement period
The open questions are:
	Q1:  [5] or [3] samples for intra-frequency measurement period?
· Option 1: 5 samples (reuse the values for SSB)
· Option 2: 3 samples
Q2:  Whether is the measurement accuracy of CSI-RS no worse than the measurement accuracy of SSB measurement?
· Option 1: No
· Option 2: yes



The measurement performance of CSI-RS is expected to be no worse than that of SSB and some margin should be considered. Therefore, 5 samples are assumed for intra-frequency measurement period.
Proposal 4: 5 samples are assumed for intra-frequency measurement period and the measurement performance of CSI-RS is expected to be no worse than that of SSB.

· CSI-RS resources configurations and CSSF
In last meeting, the open issue for CSI-RS resource configuration and CSSF from WF[] are as follows:
	CSI-RS resources configurations
· FFS: Confine CSI-RS resources within SMTC of the associatedSSB and the corresponding periodicity of SMTC should no more than 40ms In R16.  FFS introduce CMTC in R17.
· Time domain restriction on CSI-RS resources configuration is introduced:
· CSI-RS resources are configured in [5] ms window
· CSI-RS periodicities for L3 measurement : [10,20,40] ms
· Up to [2] CSI-RS periodicities can be configured per CSI-RS intra-frequency layer
Up to [1] CSI-RS periodicity can be configured per CSI-RS inter-frequency layer
CSSF
For within gap:
· Option 1:
· All CSI-RS in the same MO should follow the same time-domain relation with gap, e.g., either fully overlapped with gap, partially overlapped with gap or fully non-overlapped with gap 
· Option 2:
· If additional dedicated searcher is assumed for CSI-RS measurement, no impact on existing CSSF defined for SSB based measurement specified in 38.133. 
· Otherwise, the CSSFs for FR1/FR2 SCC shall be updated by considering the CSI-RS based intra-frequency and inter-frequency measurement without gap and within gap respectively.
From MO perspective:
· Option 1: If a UE is configured with both CSI-RS-Resource-Mobility and ssb-ConfigMobility in one MO, the CSSF calculation shall consider SSB MO and CSI-RS MO.



There is agreement that no CMTC will be introduced in Rel-16 in RAN#88e meeting:
	· time-domain restriction on CSI-RS resources configuration 
· note: CMTC for CSI-RS L3 measurement is out of scope



However, there will still be some time domain restrictions on the RAN4 requirement. The question is whether to restrict CSI-RS measurement window within SMTC of associatedSSB. The benefit of CSI-RS measurement is the potential flexibility. If the CSI-RS always fall into the location of SMTC, SSB based measurement can be applied. The benefit of introduction of CSI-RS measurement will be reduced and there will be great restriction on the network deployment. For simplicity, all CSI-RS in the same MO should follow fall into the same time domain restriction window. The MO can be assumed as SSB MO and CSI-RS MO respectively. If there are dedicated searcher for SSB and CSI-RS, the CSSF can be considered for SSB and CSI-RS independently and the CSI-RS MO will have on impact on that of SSB MO. If no dedicated search is assumed, CSSF sharing between SSB MO and CSI-RS MO can be considered.
Proposal 5: Don’t need to confine CSI-RS resources within SMTC of the associatedSSB.
Proposal 6: All CSI-RS in the same MO should follow fall into the same time domain restriction window.
3 Conclusion
In this contribution, we provide our simulation results for L1-RSRP measurement accuracy, the following conclusion can be drawn: 
Proposal 1: For CSI-RS measurement capability requirements, one MO with CSI-RS is identical to 1 CSI-RS frequency layer.
Proposal 2: CSI-RS and SSB for mobility configured in the same MO are counted as 2 layers.
Proposal 3: Don’t define requirement if multiple CSI-RS resources from different cells are transmitted in the same OFDM symbols in one MO, and the CSI-RS resources are QCL-ed with different associated SSB.
Proposal 4: 5 samples are assumed for intra-frequency measurement period and the measurement performance of CSI-RS is expected to be no worse than that of SSB.
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Proposal 6: All CSI-RS in the same MO should follow fall into the same time domain restriction window.
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