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1 	Introduction
In this contribution we will continue to discuss RLM remaining issues. 
2 Evaluation period for CSI-RS RLM
For CSI-RS with D=1, since the reference signal density is very low, the measurement accuracy based on the reference signal will degrade a lot compared with that of D=3..
Suppose both 40 samples are used for the SNR=-13dB and -7dB. For ETU case, the estimation error is 2.6dB and 1.9dB for SNR=-13dB and -7dB. Then the total error is 2.6+1.9=4.5dB. When 2dB BB margin is considered, the total error is 6.5dB which larger than SNR gap of 6dB. Therefore, it can’t achieve good evaluation performance when D=1 is used. 
Observation 1: For CSI-RS RLM with D=1 of 96RB with extended evaluation time with 40 samples, the measurement performance is not good for ETU channel.
Proposal 1: For CSI-RS RLM with D=1, don’t define RLM evaluation time.
3 CORESET selection
If UE shall perform RLM when CSI-RS is QCL-ed with multiple CORESETs, which CORESET is used as reference, there are several options. UE can choose the CORESET being used by the UE for PDCCH monitoring, if only one of the configured CORESET is being used by the UE for PDCCH monitoring. UE shall choose the CORESET which is configured as the PDCCH common search space and/or PDCCH specific search space to determine the PDCCH parameter for RLM. The benefit is that this CORESET can better reflect the radio link quality than the one which is not configured as the PDCCH common search space and/or PDCCH specific search space. Thus based on this UE can achieve accurate RLM.
Proposal 2: When CSI-RS is QCL-ed with multiple CORESETs, Using the CORESET which is current used by UE for PDCCCH decoding.
4 Scale factor for Rx beam sweeping
SSB based RLM
In FR2 in order to allow the UE time for Rx beam sweeping for configured SSB resources for RLM, scale factor of N is introduced in TEvaluate_out  and TEvaluate_in  for evaluation period in FR2 (Table 8.1.2.2-2 of TS 38.133). Currently the scale factor N is defined as:
	N=1,
if UE is not provided higher layer parameter RadioLinkMonitoringRS and UE is provided by higher layer parameter TCI-state for PDCCH SSB that has QCL-TypeD, or
if the SSB configured for RLM is QCL-Type D with DM-RS for PDCCH and the QCL association is known to UE, or
if the SSB configured for RLM is QCL-Type D and TDMed to CSI-RS resources configured for L1-RSRP reporting, and the QCL association is known to UE;
N=8, otherwise.


Based on the latest version of TS 38.214, section 5.1.5, the following is applicable for quasi co-location types associated with DMRS of PDCCH:
	For the DM-RS of PDCCH, the UE shall expect that a TCI-State indicates one of the following quasi co-location type(s):
-	'QCL-TypeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info and, when applicable, 'QCL-TypeD' with the same CSI-RS resource, or
-	'QCL-TypeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info and, when applicable, 'QCL-TypeD' with a CSI-RS resource in an NZP-CSI-RS-ResourceSet configured with higher layer parameter repetition, or
-	'QCL-TypeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured without higher layer parameter trs-Info and without higher layer parameter repetition, when 'QCL-TypeD' is not applicable.


Based on the above definition, the DMRS of PDCCH cannot be QCL-Type D with SSB and the conditions assumed for N=1 for SSB based RLM no longer apply. Hence we propose to revise the value of N to be 8 for all cases.
Proposal 3: N=1 conditions are not applicable for SSB based RLM. Define N=8 for SSB based RLM. 
CSI-RS based RLM
For CSI-RS based RLM, currently the value of N in TEvaluate_out and TEvaluate_in  for evaluation period in FR2 (Table 8.1.3.2-2 of TS 38.133)  is defined as:
	N=1,
if UE is not provided higher layer parameter RadioLinkMonitoringRS and UE is provided by higher layer parameter TCI-state for PDCCH CSI-RS that has QCL-TypeD, or
if the CSI-RS configured for RLM is QCL-Type D with DM-RS for PDCCH and the QCL association is known to UE, or
if the CSI-RS resource configured for RLM is QCL-Type D and TDMed to CSI-RS resources configured for L1-RSRP reporting or SSBs configured for L1-RSRP reporting, all CSI-RS resources configured for RLM are mutually TDMed, and the QCL association is known to UE;
N=FFS, otherwise.


 On the first condition for N=1, with CSI-RS QCL-Type D with PDCCH DMRS is based on the condition that the UE has determined the suitable Rx beam for PDCCH. But it cannot be guaranteed or determined if the UE has already determined the suitable beam for PDCCH. Suppose the UE receives TCI state for PDCCH and is QCL-Type-D with CSI-RS and this CSI-RS is configured for RLM.  Unless the CSI-RS is configured with repetition parameter ‘ON’ (for beam refinement) or with parameter trs-info (for tracking) it wouldn’t be possible to determine the suitable Rx beam for PDCCH without performing Rx beam sweep on the UE side. Hence, we recommend that the first and 2nd condition for N=1 in the above text be removed. 
With respect to the condition for N=1 with SSBs configured for L1-RSRP reporting, there is no guarantee that the UE has already determined suitable Rx beam for SSB configured for beam reporting. Hence we recommend that this condition be precluded.
The conditions applicable for N=1 would be if CSI-RS configured for RLM are configured with repetition parameter “ON” or are configured with parameter trs-info. Also the case where CSI-RS for RLM is QCL-Type D with CSI-RS configured with repetition parameter “ON” or are configured with parameter trs-info and resources configured for RLM are mutually TDMed.
We propose to define N for CSI-RS based RLM as follows:
N=1,
if CSI-RS configured for RLM is configured with repetition parameter and repetition parameter is ‘ON’, or,
if CSI-RS configured for RLM is configured with parameter trs-Info, or,
if CSI-RS configured for RLM is QCL-Type D with a CSI-RS resource with repetition parameter and repetition parameter is ‘ON’ and RLM resources are mutually TDMed, or,
if CSI-RS configured for RLM is QCL-Type D with a CSI-RS resource with parameter trs-Info and RLM resources are mutually TDMed
N = 8 otherwise
Proposal 4: Define N for CSI-RS based RLM as follows:
N=1,
if CSI-RS configured for RLM is configured with repetition parameter and repetition parameter is ‘ON’, or,
if CSI-RS configured for RLM is configured with parameter trs-Info, or,
if CSI-RS configured for RLM is QCL-Type D with a CSI-RS resource with repetition parameter and repetition parameter is ‘ON’ and RLM resources are mutually TDMed, or,
if CSI-RS configured for RLM is QCL-Type D with a CSI-RS resource with parameter trs-Info and RLM resources are mutually TDMed
N = 8 otherwise

5 Conclusion
In this contribution the remaining issue about RLM are discussed. The following conclusion can be drawn: 
Proposal 1: For CSI-RS RLM with D=1, don’t define RLM evaluation time.
Proposal 2: When CSI-RS is QCL-ed with multiple CORESETs, Using the CORESET which is current used by UE for PDCCCH decoding.
Proposal 3: N=1 conditions are not applicable for SSB based RLM. Define N=8 for SSB based RLM. 
Proposal 4: Define N for CSI-RS based RLM as follows:
N=1,
if CSI-RS configured for RLM is configured with repetition parameter and repetition parameter is ‘ON’, or,
if CSI-RS configured for RLM is configured with parameter trs-Info, or,
if CSI-RS configured for RLM is QCL-Type D with a CSI-RS resource with repetition parameter and repetition parameter is ‘ON’ and RLM resources are mutually TDMed, or,
if CSI-RS configured for RLM is QCL-Type D with a CSI-RS resource with parameter trs-Info and RLM resources are mutually TDMed
N = 8 otherwise
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