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1. Introduction
In RAN1#NR-AH3, the followings were agreed on RLM. 
Agreements:
· When UE is configured to perform RLM on one or multiple RLM-RS resource(s),
· Periodic IS is indicated if the estimated link quality corresponding to hypothetical PDCCH BLER based on at least Y=1 RLM-RS resource among all configured X RLM-RS resource(s) is above Q_in threshold
· FFS the interference measurement resource related to the estimated link quality crresponding to the hypothetical PDCCH BLER
Agreements:
· RLM-RS is undefined until explicitly/implicitly configured.
· Note: This implies that the network needs to configure the RLM-RS for UE to perform RLM

Agreements:
· When SS blocks are used as RLM-RS
· A set of SS blocks are explicitly configured by RRC
· When CSI-RS is used as RLM-RS
· a set of CSI-RS resources are explicitly configured as RLM RS by RRC
· FFS whether a subset of CSI-RS resources configured for P1 BM is configured as RLM-RS
This contribution discusses the remaining issues of RLM.
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2. IMR for RLM 
The metric for RLM is SINR-like metric, and hence both channel and interference need to be measured. For the channel measurement, CSI-RS or SS block can be used based on the agreements. For the interference measurement, more discussion is necessary. In the legacy LTE, REs in CRS OFDM symbols in the PDCCH region were used for the RLM interference measurement. The same mechanism does not seem to be desirable especially for the case of channel measurement based on SS blocks, because SS blocks are fully occupying the SS block BW. For the case of channel measurement based on CSI-RS, to enable legacy like measurement, the channel-measurement CSI-RS needs to be placed in CORESETs, of which tradeoff has not been well understood in RAN1 yet. Then, it seems necessary to consider other alternatives as well. The main features required for a signal/channel to be used as RLM IMR is that (1) the UE should be able to regularly measure the interference; and (2) the signal/channel should be able to represent the interference in the PDCCH region (i.e., the signal/channel should be in the PDCCH region). There are at least two alternatives satisfying these requirements: (1) PDCCH DMRS; and (2) ZP-CSI-RS mapped in the PDCCH region.
In the control session in RAN1#NR-AH3, the following working assumption was established on PDCCH DMRS:
Working assumption:
· For a CORESET, precoder granularity in frequency domain is:
· Configurable between i) equal to the REG bundle size in the frequency domain; or ii) equal to the number of contiguous RBs in the frequency domain within the CORESET
· For ii), DMRS is mapped over all REGs within the CORESET.

According to the working assumption, the PDCCH DMRS can be configured to be present over all the REGs within the CORESET. For RLM purpose, the PDCCH DMRS configured this way seems to be useful. If the PDCCH DMRS can also be cell/CORESET-specifically scrambled in addition to this WB mapping, UE configured with such a CORESET can measure interference by stripping off the PDCCH DMRS power from the total power from the PDCCH DMRS REs. The main benefit of using the PDCCH DMRS as IMR for RLM is that no separate resources need to be reserved. PDCCH DMRS in at least a CSS CORESET configured in PBCH can be used for the RLM purpose; and the DMRS configuration could be pre-configured to wideband in the specification. Alternatively, ZP-CSI-RS mapped in the PDCCH region could also be considered. This alternative requires to reserve some resources in the PDCCH region for ZP CSI-RS mapping. If the number of REs mapped for ZP CSI-RS is not much, and if PDCCH RE power boosting is applicable by power pulling from the unused power from the ZP CSI-RS, this option could be a valid option.
It is also noted that the signal and interference measurement should be performed with the same Rx beam, if UE performs Rx beam. This can be ensured, if the PDCCH CORESET is configured to be QCL’ed with the channel measurement signal. The QCL relation between the channel measurement signal and PDCCH CORESET also allows that the UE can measure channel estimation parameters for the PDCCH demodulation from the channel measurement signals. Hence, it is proposed to support the QCL relation. 
3. Conclusions
[bookmark: _GoBack]The proposals of this contribution are summarized below:
Proposal 1: For RLM interference measurement, PDCCH DMRS in a CORESET is paired with CSI-RS or SSB, and the pairing relation is configured.  
· UE assumes the PDCCH DMRS is QCL’ed with the paired CSI-RS or SSB with respect to spatial, average gain, delay and Doppler parameters.
· When PBCH in an SSB indicates a CSS CORESET (i.e., for RMSI scheduling), the SSB and the CSS CORESET are paired for RLM measurement purpose, and they are QCLed with respect to spatial, average gain, delay and Doppler parameters. 

