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Introduction
Most of the NR RLM requirements have been completed by RAN4 after making further progress in the RAN4#89 meeting in Spokane. After Spokane meeting, the following details are still open:
· Hypothetical PDCCH parameters bandwidth and SCS
· N=1 conditions
· FFS if the configured TCI state or the active TCI state of the CORESET should be considered.
In this contribution we discuss these open issues.
Discussion
Hypothetical PDCCH parameters
In the last meeting it was agreed that PDCCH parameters that were earlier dependent on CORESET will be fixed. Number of control OFDM symbols was agreed to be 2, and CP length was agreed to be normal. It remained open what should be the fixed value for bandwidth and subcarrier spacing.
Considering the bandwidth, we think it would be good to define more than one option, and the used option could be dependent on the initial DL BWP. Like we proposed in the last meeting, we think the bandwidth could be defined as the largest of {24 PRB, 48 PRB, 96 PRB} that fits to the BW of the initial DL BWP.
For bandwidth parameter, use the largest of {24 PRB, 48 PRB, 96 PRB} that fits to the BW of the initial DL BWP.
For subcarrier spacing, we propose to define two SCSs for FR1, 15KHz and 30KHz, and one SCS for FR2, 120KHz.
For SCS, use 15KHz and 30KHz for FR1 and 120KHz for FR2.
Example of how to capture proposals 1 and 2 is shown below.
Table 8.1.2.1-1: PDCCH transmission parameters for out-of-sync
	Attribute
	Value for BLER pair#0

	DCI format
	1-0

	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)
	FR1: 15KHz, 30KHz
FR2: 120KHz

	DMRS precoder granularity
	REG bundle size

	REG bundle size
	6

	CP length
	Normal

	Mapping from REG to CCE
	Distributed



[bookmark: _Hlk521340867]N=1 condition for SSB and CSI-RS based RLM
In the last meeting it was agreed to remove the two first N=1 conditions for SSB- and CSI-RS based RLM. However, it was observed that even the remaining conditions are not fully correct, so the conditions for N=1 and N=8 still need some work.
The downlink radio link quality of the primary cell is monitored by a UE for the purpose of indicating out-of-sync/in-sync status to higher layers. The UE may be configured for each DL BWP of PCell and/or PSCell with a set of resource indexes for radio link monitoring, via the RadioLinkMonitoringRS, in failureDetectionResources. The UE is provided either a CSI-RS resource configuration index, by csi-RS-Index, or a SS/PBCH block index, by ssb-Index.
If the UE is not provided RadioLinkMonitoringRS the UE TCI states are provided for PDCCH reception to deduct the RS for RLM. The UE uses for radio link monitoring:
· If the active TCI state for PDCCH reception includes only one RS:
· The RS provided for the active TCI state for PDCCH reception 
· If the active TCI state for PDCCH reception includes two RS:
· UE uses the RS with QCL-TypeD for radio link monitoring. If no or two QCL Type-D RS are present the UE requirements do not apply.
I.e. UE is only expected to evaluate the radio link on the active link using its UE Rx spatial filter without evaluating the link in other non-active directions. If network configures a set of RLM RS which cannot be received by the UE using the active TCI state without changes this will likely lead to RLF. 
Looking then at the need for any N scaling in the RLM evaluation. The need for any N-scaling seems unjustified based on basic definition of how the UE radio link monitoring is defined. N scaling was discussed when discussing RRM measurements for layer 3 mobility. However, L3 mobility is very different from link monitoring. For L3 mobility, the UE needs to do measurements such that it over time does cell detection and measurements covering all directions. For link monitoring this is not needed. Purpose of link monitoring is to evaluate the currently active link (which is given by the active TCI state).
One aspect that may impact radio link monitoring is the continuous RRM measurements especially if the RLM is done using SSB. In this case there is a need to share the SMTC time instances between SSBs used for RLM and SMTCs used for RRM measurements. This however, seems to be accounted already by the sharing factor, P.
Based on above analysis there is no need for any additional N-scaling factor, and N=1 applies.
N=1 applies for SSB-based RLM requirements.
N=1 applies for CSI-RS-based RLM requirements.


Conclusion
In this contribution we have discussed remaining RLM requirements for NR. We have made the following proposals:
1. [bookmark: _GoBack]For bandwidth parameter, use the largest of {24 PRB, 48 PRB, 96 PRB} that fits to the BW of the initial DL BWP.
For SCS, use 15KHz and 30KHz for FR1 and 120KHz for FR2.
N=1 applies for SSB-based RLM requirements.
N=1 applies for CSI-RS-based RLM requirements.
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