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1 	Introduction
In this contribution we will continue to discuss RLM remaining issues. 
· Rx beam sweeping
· TDM/FDM SSB and CSI-RS
2 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)[1]. Currently the scale factor N is defined as:
	TEvaluate_out_SSB and TEvaluate_in_SSB are defined in Table 8.1.2.2-2 for FR2 with
-	N=1,
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.




SSB is always the source and is not QCLed with any other RS. The SSB configured for RLM can’t be QCL-TypeD with CSI-RS resource configured for L1-RSRP reporting.  Normally, the beam width of SSB is equal or larger than that of CSI-RS, the coverage of the beam based on SSB is larger than that based on CSI-RS, the beam main direction found by the CSI-RS may not be applied for CSI-RS SSB. On the other hand, CSI-RS resource can be QCL-TypeD with SSB. Therefore, we propose to get rid of the condition 3 and always define N=8 for SSB based RLM. 
Proposal 1: N=1 conditions are not applicable for SSB based RLM. Define N=8 for SSB based RLM. 
CSI-RS based RLM
	TEvaluate_out_CSI-RS and TEvaluate_in_CSI-RS are defined in Table 8.1.3.2-2 for FR2, where
-	N=1,
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=8, otherwise.




For in-sync and out-of-sync evaluation N=1 is applicable in some cases. In our companion paper [2] we discuss the evaluation period for candidate beam detection in FR2. In [2] we propose that UE needs to perform Rx beam refinement after beam failure on CBD resources. We could possibly extend the logic to in-sync evaluation after out-of-sync detection as well. In that case, N=8 would always apply for in-sync evaluation period in FR2. However, the resources for in-sync and out-of-sync are the same for RLM, hence N=8 would have to always apply for out-of-sync evaluation as well. 
Observation 1: RLM RS for in-sync and out-of-sync evaluation are the same
Observation 2: The same Rx beam sweeping factor in FR2 shall apply for out-of-sync and in-sync evaluation period
Based on the above observations we have the following options for evaluation period in FR2:
Option1: N=8 always applies for CSI-RS based RLM
Since the UE is expected to do Rx beam refinement for in-sync evaluation, and resources for in-sync and out-of-sync are the same, N=8 always applies for CSI-RS based RLM.
However, if always defines N=8, it will spend a long time for evaluation. It’s also possible that N=1 is applied under some conditions.
Option2: define N=1 for CSI-RS based RLM as follows:
N=1,
-	the CSI-RS for RLM is QCL-TypeD with SSB for L1-RSRP beam reporting, and the CSI-RS for RLM and SSB for L1-RSRP beam reporting are TDM’d, and the CSI-RS for RLM is not in a resource set configured with repetition ON.
Or
-	the CSI-RS for RLM is QCL-TypeD with CSI-RS for L1-RSRP beam reporting with repetition parameter ON, and the CSI-RS for RLM and CSI-RS for L1-RSRP beam reporting are TDM’d, and the CSI-RS for RLM is not in a resource set configured with repetition ON.
Proposal 2: Define evaluation period in FR2 for CSI-RS based RLM with –
 Option1: N=8 always applies for CSI-RS based RLM. 
Option2: N=1 is applicable for the following condition:
 N=1,
-	the CSI-RS for RLM is QCL-TypeD with SSB for L1-RSRP beam reporting, and the CSI-RS for RLM and SSB for L1-RSRP beam reporting are TDM’d, and the CSI-RS for RLM is not in a resource set configured with repetition ON.
Or
-	the CSI-RS for RLM is QCL-TypeD with CSI-RS for L1-RSRP beam reporting with repetition parameter ON, and the CSI-RS for RLM and CSI-RS for L1-RSRP beam reporting are TDM’d, and the CSI-RS for RLM is not in a resource set configured with repetition ON.

3 TDMing/FDMing SSB and CSI-RS
For FR2, since the Rx beam may be different for CSI-RS and SSB, SSB and CSI-RS can’t be measured simultaneously when they are FDMed. Therefore, SSB and CSI-RS should be TDMed no matter the SCS is the same or not.
Proposal 3: In FR2, CSI-RS for RLM shall be TDM-ed with SSB, and SSB for RLM shall be TDM-ed with CSI-RS.
4 Conclusion
In this contribution the remaining issue about RLM are discussed. The following conclusion can be drawn: 
Proposal 1: N=1 conditions are not applicable for SSB based RLM. Define N=8 for SSB based RLM. 
Observation 1: RLM RS for in-sync and out-of-sync evaluation are the same
Observation 2: The same Rx beam sweeping factor in FR2 shall apply for out-of-sync and in-sync evaluation period.
[bookmark: _GoBack]Proposal 2: Define evaluation period in FR2 for CSI-RS based RLM with –
 Option1: N=8 always applies for CSI-RS based RLM 
Option2: N=1 is applicable for the following condition:
 N=1,
-	the CSI-RS for RLM is QCL-TypeD with SSB for L1-RSRP beam reporting, and the CSI-RS for RLM and SSB for L1-RSRP beam reporting are TDM’d, and the CSI-RS for RLM is not in a resource set configured with repetition ON.
Or
-	the CSI-RS for RLM is QCL-TypeD with CSI-RS for L1-RSRP beam reporting with repetition parameter ON, and the CSI-RS for RLM and CSI-RS for L1-RSRP beam reporting are TDM’d, and the CSI-RS for RLM is not in a resource set configured with repetition ON.
Proposal 3: In FR2, CSI-RS for RLM shall be TDM-ed with SSB, and SSB for RLM shall be TDM-ed with CSI-RS.
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