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1. Introduction
In the RAN4#88 meeting there were discussions on CSI-RS based RLM [1-4]. However due to limited time some issues are still open as captured in [5]. 
	FFS which CORESET is used as reference when CSI-RS is QCL-ed with multiple CORESETs

FFS if UE shall perform RLM and if so which CORESET is used as reference, when CSI-RS is not QCL-ed with any CORESET

FFS if requirement will be defined for the case where CSI-RS resource configured for RLM is transmitted with Density =1
 


In this contribution we provide views on the remaining open issues.

2. Discussion

When CSI-RS is QCL-ed with multiple CORESETs
It would be possible that configured CSI-RS is QCLed with multiple CORESETs. Each CORESET has a set of parameters of which the SCS, number of OFDM symbols, bandwidth and CP length will be used to determine hypothetical PDCCH BLER. These parameters of the multiple CORSETs may be the same or totally different. No matter what would be the difference, the parameters of each CORESET would determine a hypothetical PDCCH BLER. 
To evaluate out of sync, if all the estimated hypothetical PDCCH BLER based on the multiple CORSET are worse than the threshold Qout_CSI-RS during the evaluation period then UE can declare out of sync for this CSI-RS. To evaluate in sync, if anyone of the estimated hypothetical PDCCH BLER based on the multiple CORSET are better than the threshold Qin_CSI-RS during the evaluation period then UE can declare in sync for this CSI-RS. 
In other words, the hypothetical PDCCH parameters can be based on the CORESET that corresponding to minimum hypothetical PDCCH BLER.
In the last meeting, there was proposal that CORESET could be selected based on bandwidth of multiple CORESETs. It could be one possible criteria. However it would be better to consider other parameters such as number of OFDM symbols, subcarrier spacing and CP length. All of the parameters would impact the hypothetical PDDCH BLER. Therefore it is better to use CORESET with minimum hypothetical PDDCH BLER.
Proposal 1: The CORESET with minimum hypothetical PDCCH BLER is used when multiple CORESETs having QCL relationship with the configured CSI-RS.
When CSI-RS is not QCL-ed with any CORESET
In our view it is more useful if network configures CSI-RS for RLM which has QCL relationship with at least one CORESET. Otherwise the beam of RLM CSI-RS cannot be used by any PDCCH. So it would be a corner case that CSI-RS is not QCLed with any CORESET. In case there isn’t any one CORESET having QCL association with the RLM CSI-RS, the hypothetical PDCCH transmission parameters of the RLM CSI-RS can be based on a default CORESET, for example the CORESET with lowest CORESETID in the active BWP. 

Proposal 2: The CORESET with lowest CSRESETID in the active BWP is used when there isn’t any one CORESET having QCL relationship with the configured CSI-RS.
Requirements for Density as 1
Based on simulation results [2], for both of the configuration (CSI-RS density=3, CSI-RS BW=24RBs) and (CSI-RS density=1, CSI-RS BW=96RBs), the SINR measurement accuracy is comparable to LTE accuracy requirement. There is concern that measurement is not reliable in large disperse channel if RLM CSI-RS density is configured as 1. Our view is that density 1 can be configured together with larger bandwidth and/or with increase evaluation period. With reasonable configuration reliable measurement accuracy can be achieved.
In addition RLM CSI-RS with density 1 is also an important configuration. The requirement should be defined so that it can be configured in the practical network.

Proposal 3: Requirement is defined for the case where CSI-RS resource configured for RLM is transmitted with Density =1. 

For evaluation period of OOS and IS if RLM CSI-RS density is configured as 1, it can be extended compared to evaluation period if RLM CSI-RS density 3. It would be feasible if the evaluation period is extended 2.5 times.
Proposal 4: Mout = 50 and Min = 25, if the CSI-RS resource configured for RLM is transmitted with Density =1.

3. Conclusion

In this contribution, we further provide our views on open issues for CSI-RS based RLM. Based on the observations following proposals are present.

Proposal 1: The CORESET with minimum hypothetical PDCCH BLER is used when multiple CORESETs having QCL relationship with the configured CSI-RS.
Proposal 2: The CORESET with lowest CSRESETID in the active BWP is used when there isn’t any one CORESET having QCL relationship with the configured CSI-RS.
Proposal 3: Requirement is defined for the case where CSI-RS resource configured for RLM is transmitted with Density =1. 

Proposal 4: Mout = 50 and Min = 25, if the CSI-RS resource configured for RLM is transmitted with Density =1.
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