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1 [bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK132][bookmark: OLE_LINK133]Introduction
In the last meeting, N=1 condition for CSI-RS based BFD was revised. In this the paper, it further discuss the N factor for RLM and BFD. Furthermore, it made a clarification on FDMed RSs applying different values of N.
2 [bookmark: _Ref516345544]N=1 conditions for RLM and BFD in FR2
In last meeting, some conclusions are made on N factor for CSI-RS based BFD, and it has been endorsed in the 38.133 [1].  The same conclusion can apply to the N factor for CSI-RS based RLM.
[bookmark: _Ref1045817]Proposal 1: For CSI-RS based RLM, reuse the N=1 condition for CSI-RS based BFD.
Regarding the N factor of SSB based RLM, N=1 was enabled if the SSB is QCL-TypedD to CSI-RS for L1-RSRP reporting. However, from the description of RRC signaling, it can observe that the RS configured in the qcl-info should be the QCL source, the corresponding RRC parameter description of qcl-info for periodic CSI-RS and aperiodic CSI-RS are attached below for reference [2].  
	NZP-CSI-RS-Resource field descriptions

	qcl-InfoPeriodicCSI-RS
For a target periodic CSI-RS, contains a reference to one TCI-State in TCI-States for providing the QCL source and QCL type. ….



	CSI-AssociatedReportConfigInfo field descriptions

	qcl-info
List of references to TCI-States for providing the QCL source and QCL type for each NZP-CSI-RS-Resource listed in nzp-CSI-RS-Resources of the NZP-CSI-RS-ResourceSet indicated by nzp-CSI-RS-ResourcesforChannel. ….



Besides, SSB cannot be configured with TCI state according to the signaling structure. In other words, SSB can only be the QCL source, and it is not able to refer to other RS’s QCL information. Therefore, the RX beam sweeping should be always allowed for SSB based RLM.
[bookmark: _Ref1071843]Observation 1: SSB can only be the QCL source, and it cannot refer to other RS’s QCL information. 
[bookmark: _Ref1071892]Proposal 2: For SSB based RLM, N=1 conditions are not applicable (i.e. always N=8).


For CSI-RS based RLM/BFD, one open issue if N=1 can apply when it is Type-D QCLed to CSI-RS which is configured with repetition parameter “OFF” for L1-RSRP beam reporting. It is depending on whether RX beam sweeping is performed and the scheduling restriction is applied on the CSI-RS with repetition “OFF”. 
From our point of view, the RX beam can be fixed for the CSI-RS with repetition “OFF” if it is Type-D QCLed to SSB for L1-RSRP beam reporting or CSI-RS with repetition “ON”, which are regarded as the QCL source. Since the RX beam sweeping has been performed on the QCL source, the RX beam for CSI-RS with repetition “OFF” can follow the indicated QCL source. In this case, the CSI-RS based RLM/BFD can be directly Type-D QCLed to SSB for SSB for L1-RSRP beam reporting or CSI-RS with repetition “ON”, so it is not necessary to enable N=1 through Type-D QCLed to CSI-RS with repetition “OFF”.
[bookmark: _Ref1071848]Observation 2: For CSI-RS based RLM/BFD, it is not necessary to apply N=1 through CSI-RS with repetition “OFF” which is Type-D QCLed to SSB for L1-RSRP beam reporting or CSI-RS with repetition “ON”, and the scheduling restriction should not be applied.
[bookmark: _Ref1071854]Observation 3: For CSI-RS with repetition “OFF” which is not Type-D QCLed to SSB for L1-RSRP beam reporting or CSI-RS with repetition “ON”, scheduling restriction should be applied, and N=1 condition for   CSI-RS based RLM/BFD can apply.
3 FDMed RSs applying different values of N 
When 2 RSs used for different procedures (e.g., RLM/BFD/CBD/L1-RSRP) are FDMed on the same OFDM symbol, one ambiguity occurs when those RS are applying different N factors. For example, N=1 is applied by CSI-RS based RLM if it is QCL-Typed to CSI-RS with repetition “ON”, but it is also FDMed with SSB for L1-RSRP reporting, as illustrated in below.
[image: ]
Figure 1. FDMed RSs applying different values of N.

In this case, N=1 cannot actually be applied to CSI-RS based RLM, since UE RX beam cannot be fixed due to the SSB. 
[bookmark: _Ref1071861]Observation 4: When a RS applying N>1, the UE RX beam is not able to be fixed on that RS symbols.
[bookmark: _Ref1071898]Proposal 3: N=1 doesn’t apply for a RS which is FDMed with other RS applying N>1 .

4 Conclusion
In the contribution, we discuss the requirement for BFD and RLM in FR2. We have the following observations and proposals: 

Observation 1: SSB can only be the QCL source, and it cannot refer to other RS’s QCL information.
Proposal 1: For CSI-RS based RLM, reuse the N=1 condition for CSI-RS based BFD.
Observation 2: For CSI-RS based RLM/BFD, it is not necessary to apply N=1 through CSI-RS with repetition “OFF” which is Type-D QCLed to SSB for L1-RSRP beam reporting or CSI-RS with repetition “ON”, and the scheduling restriction should not be applied.
Observation 3: For CSI-RS with repetition “OFF” which is not Type-D QCLed to SSB for L1-RSRP beam reporting or CSI-RS with repetition “ON”, scheduling restriction should be applied, and N=1 condition for   CSI-RS based RLM/BFD can apply.
Proposal 2: For SSB based RLM, N=1 conditions are not applicable (i.e. always N=8).
Observation 4: When a RS applying N>1, the UE RX beam is not able to be fixed on that RS symbols.
Proposal 3: N=1 doesn’t apply for a RS which is FDMed with other RS applying N>1 .
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