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Introduction
Most of the NR RLM requirements have been completed by RAN4, and more agreements on the remaining issues were made in the signalling characteristics ad hoc in the last meeting [1]. The agreements that were made in the last meeting are:
· When CSI-RS and SSB have different subcarrier spacing:
· If different SCS is used for CSI-RS based RLM-RS and SSB based RLM-RS, then CSI-RS based RLM-RS and SSB based RLM-RS shall be TDMed.
· If same SCS is used for CSI-RS based RLM-RS and SSB based RLM-RS, then CSI-RS based RLM-RS and SSB based RLM-RS can be FDMed or TDMed.
· Rx beam sweeping factor for CSI-RS based RLM:
· N=8 as Rx beam sweeping factor for CSI-RS based RLM when the condition for N=1 doesn’t apply.
· When CSI-RS is QCL’d with no CORESET, the UE is not expected to perform RLM.

After these agreements and the discussion based on the contributions submitted for the last meeting, the following issues remain for further study: 
· Conditions for N=1 for SSB-based RLM
· Whether to fix the values of CORESET dependent parameters in hypothetical PDCCH parameters for radio link monitoring and beam failure detection requirements.
· Which CORESET to use, when CSI-RS is QCL’d with multiple CORESETs.
· Whether scheduling availability of UE performing RLM on FR2 shall consider simultaneousRxDataSSB-DiffNumerology and L1-RSRP RX beam sweeping
· Second BLER pair for RLM in R15
· Whether to extend evaluation time for CSI-RS RLM with D=3.
· Whether requirements will be defined for the case where CSI-RS resource configured for RLM is transmitted with Density =1.
· Whether the UE is required to perform RLM on a CSI-RS resource that is part of a TRS resource set.

In this contribution we discuss some of the remaining open issues.
Discussion
Reference CORESET 
In the last meeting it was proposed in [1] that instead of using RMSI CORESET or CORESET QCL’ed with CSI-RS, the PDCCH parameters dependent on CORESET would be fixed. The reason given was that with PDCCH parameters depending on CORESET configuration, the UE would need to maintain SNR to BLER mapping for each configuration, which would increase UE complexity. 
We can recognize the issue, and we think simplifying the requirements should be possible. However, we would like to propose slightly different parameters than what were proposed in [1], especially for BW, which in our view could be defined based on the initial DL BWP instead of being completely fixed to a single value. The parameter set we propose is shown below with new parameters marked with red color. The same values can in our view be used for both SSB and CSI-RS based RLM and for in-sync and out-of-sync.
Table 8.1.2.1-1: PDCCH transmission parameters for out-of-sync
	Attribute
	Value for BLER pair#0
	Value for BLER pair#1

	DCI format
	1-0
	TBD

	Number of control OFDM symbols
	2
	

	Aggregation level (CCE)
	8
	

	Ratio of hypothetical PDCCH RE energy to average SSS RE energy
	4dB
	

	Ratio of hypothetical PDCCH DMRS energy to average SSS RE energy
	4dB
	

	Bandwidth (MHz)
	The largest of {24 PRB, 48 PRB, 96 PRB} that fits to the BW of the initial DL BWP
	

	Sub-carrier spacing (kHz)
	Same as the SCS of the SSB for RLM
	

	DMRS precoder granularity
	REG bundle size
	

	REG bundle size
	6
	

	CP length
	Normal
	

	Mapping from REG to CCE
	Distributed
	



Define PDCCH transmission parameters independent of CORESET.
[bookmark: _Hlk521340867]Requirement for CSI-RS resource with Density=1 for RLM
In RAN4#87, the evaluation period for CSI-RS based RLM was defined for Density=3 case, and whether and how requirements are defined for D=1 case is still FFS. Whether requirements for D=1 case will be introduced has been discussed in multiple meetings in RAN4. For D=1, some companies have raised the concern that it cannot provide enough accuracy under propagation channel with long delay spread, even with large number of samples, and thus the following FFS point is still left in the specification:
FFS if requirement will be defined for the case where CSI-RS resource configured for RLM is transmitted with Density =1.
Not defining requirements for D=1 in essence means that the network cannot configure D=1 for RLM CSI-RS, even it is a valid option for configuration. D=1 leads to a smaller overhead compared to D=3 and network can decide which density to use depending on deployment scenarios. For example, in simple environment where the LOS propagation can be expected, network may choose to use D=1, so it is still necessary to have RLM requirement for it. To allow more samples for averaging, the number of samples for OOS and IS can be defined as 25 and 15.
[bookmark: _Ref517641997]Evaluation period for CSI-RS based RLM with D=1 is defined as 25 samples for OOS and 15 samples for IS. 
Second BLER pair for RLM
[bookmark: _GoBack]Requirements for the second BLER pair for RLM have been left open so far. In the last meeting RAN4 received an LS from RAN1 [2], where they give further background information on the intention of the second BLER pair. RAN1 message in the LS is that the purpose of second BLER pair is the case where the service quality can be sufficient with a lower SINR than the level corresponding to 10 % BLER, such as VoLTE. Thus, the BLER values for the second BLER pair should be higher than the 2 % and 10 % used for the first BLER pair, and RAN4 should define the requirements for the second BLER pair with this guidance. Defining the second BLER pair requires defining the hypothetical PDCCH parameters as well, which is one issue RAN4 shall take into account when defining second BLER pair requirements.
BLER values for the second BLER pair should be higher than 2 % and 10 %.
Conclusion
In this contribution we have discussed remaining RLM requirements for NR. We have made the following proposals:
1. Define PDCCH transmission parameters independent of CORESET.
Evaluation period for CSI-RS based RLM with D=1 is defined as 25 samples for OOS and 15 samples for IS. 
1. BLER values for the second BLER pair should be higher than 2 % and 10 %.
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