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1. Introduction
In the RAN4#88bis meeting there were discussions on CSI-RS based RLM [1-6]. However some issues are still open as captured in [7].  Some of CSI-RS based RLM related open issues are copied as follows.
Whether to fix the values of CORESET dependent parameters:

Option 1: 

Keep the current agreement.

Option 2: 

Fix the values of CORESET dependent parameters in hypothetical PDCCH parameters for radio link monitoring and beam failure detection requirements.
When CSI-RS is QCL’d with multiple CORESETs:

Option 1: 

The CORESET with the lowest index and directly QCLed with the CSI-RS resource, if at least one CORESET is directly QCLed to the CSI-RS resource. Else, the CORESET with the lowest index and indirectly QCLed with the CSI-RS resource

Option 2:

The CORESET with minimum hypothetical PDCCH BLER is used when multiple CORESETs having QCL relationship with the configured CSI-RS.

Option 3:


Use CORESET #0.
Option 4:

Use the CORESET which is current used by UE for PDCCCH decoding
FFS if requirement will be defined for the case where CSI-RS resource configured for RLM is transmitted with Density =1.

Option 1 

Define requirements only for Density=3.

Option 2a: 

Define D=1 requirements with values Mout = 50 and Min = 25.

Option 2b: 

Define D=1 requirements with values Mout = 25 and Min = 15
Option 3: 

Use capability signalling to indicate whether UE can support D=1 or not
In this contribution we provide views on the remaining open issues.

2. Discussion

CORESET dependent hypothetical PDCCH parameters 
Since PDCCH will be transmitted within the configured CORESET, the hypothetical PDCCH parameters should be CORESET dependent. If fixed values are used the estimated radio link quality could not reflect the actual PDDCH transmission in the CORESET when there is large difference between fixed values and parameter values based on CORESET. 
Proposal 1: Keep the current hypothetical PDCCH parameters unchanged.
When CSI-RS is QCL’d with multiple CORESETs
It would be possible that configured CSI-RS is QCLed with multiple CORESETs. Each CORESET has a set of parameters. The CORESET parameters of the SCS, number of OFDM symbols, bandwidth and CP length will be used to determine hypothetical PDCCH BLER. These parameters of 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 the estimated hypothetical PDCCH BLER based on all the multiple CORSETs are worse than the threshold Qout_CSI-RS during the evaluation period, then UE should declare out of sync for this CSI-RS. To evaluate in sync, if the estimated hypothetical PDCCH BLER based on any one of the multiple CORSETs is better than the threshold Qin_CSI-RS during the evaluation period then UE should declare in sync for this CSI-RS. 
In other words, the hypothetical PDCCH parameters can be based on the CORESET which parameters would lead to minimum hypothetical PDCCH BLER. If estimated PDCCH BLER is worse than the minimum hypothetical PDCCH BELER, it means no reliable PDCCH can be transmitted within all the configured CORESET so out of sync should be declared. If estimated PDCCH BLER is better than the minimum hypothetical PDCCH BELER, it means reliable PDCCH can be transmitted at least within one of the configured CORESET so in sync should be declared. Therefore option 2 would be a better way to define the requirements.
Option 1 could also work but it may not be optimum. UE would declare out of sync when there is CORESET can still be used for reliable PDCCH transmission when the CORESET with lowest index doesn’t have the minimum PDCCH BLER. The worst case is that CORESET with lowest index would be the one with maximum PDCCH BLER. UE will declare out of sync even if PDCCH can be reliably transmitted in any other CORESETS. It is similar for in sync.

CORESET #0 is used for RMSI transmission which is SSB based. It doesn’t make too much sense to use this CORESET for CSI-based RLM.
Option 4 seems not workable. Multiple search space is being monitored by UE, so UE has no idea which CORESET should be used for PDCCH decoding until the PDCCH is blindly detected. 
Proposal 2: The CORESET with minimum hypothetical PDCCH BLER is used when multiple CORESETs having QCL relationship with the configured CSI-RS.
Requirements for Density as 1
Based on simulation results [8], 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. 
Since Density as 3 can also be configured with large bandwidth, e.g. 96RBs, UE can deal with density 1 CSI-RS and density 3 CSI-RS in the same way. We don’t think UE capability on handling density 1 CSI-RS is needed.
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. If evaluation period is extended too much then there would be degradation of system performance. It would be feasible if the evaluation period is extended 2 times.
Proposal 4: Mout = 40 and Min = 20, 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: Keep the current hypothetical PDCCH parameters unchanged.
Proposal 2: The CORESET with minimum hypothetical PDCCH BLER is used when multiple CORESETs 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 = 40 and Min = 20, if the CSI-RS resource configured for RLM is transmitted with Density =1.
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