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1. Introduction

In NR, the UE can be configured to monitor the link quality of serving cell based on a periodic CSI-RS resources. In this contribution, we will provide our considerations on CSI-RS based RLM requirements in NR.
2. Discussion
2.1. PDCCH transmission parameters

In RRC_CONNECTED state, the UE is required to monitor the downlink radio link quality of PCell and/or PSCell. For RLM, since it was agreed in RAN1 that UE could assume same antenna port between hypothetical PDCCH and RLM-RS, then the SINR level of RLM-RS could be allowed to represent the SINR level of PDCCH. Both CSI-RS and SSB can be configured as RLM-RS. The UE shall perform downlink link quality evaluation based on each configured RLM-RS resources. The UE performs measurements on each configured RLM-RS resource to derive a hypothetical PDCCH BLER (or other SINR-like metric) by using mapping function. The mapping function for estimating the link quality (e.g., SINR-like metric or PDCCH BLER) relies on the hypothetical PDCCH transmission parameters, which is independent of RLM-RS type configuration. RLM-RS type (SSB or CSI-RS) might only impact on the SINR measurement performance and the estimation accuracy of PDCCH BLER.
If the hypothetical PDCCH transmission parameters were separately defined for SSB based RLM and CSI-RS based RLM, the corresponding SINR levels of threshold Qout/Qin might not be aligned between SSB based RLM and CSI-RS based RLM. Assuming that the corresponding SINR levels of threshold Qout/Qin for CSI-RS based RLM is higher than the corresponding SINR levels of threshold Qout/Qin for SSB based RLM, then the UE configured with CSI-RS based RLM will trigger RLF event earlier than the UE configured with SSB based RLM. This should not be the intention of introducing CSI-RS based RLM.
Proposal 1: For hypothetical PDCCH transmission parameters, the same requirements can be used for both SSB-based RLM and CSI-RS based RLM.

2.2. RLM Evaluation period

Based on the agreed simulation assumptions of CSI-RS based RLM in [1], the CSI-RS based RLM measurement results are provided in [2]. In case of using the same measurement samples and comparable measurement bandwidth, the measurement performance of CSI-RS based SINR can be worse than that of SSB based SINR when a sparse CSI-RS resource (i.e. density =1) is configured for RLM. Considering the worst case, more measurement samples shall be available for CSI-RS based RLM evaluation.

According to RAN1 agreements on CSI-RS for mobility purpose, the value of CSI-RS periodicity can be configured in the range {5, 10, 20, 40} ms. Compared with the range of SSB periodicity configuration, the CSI-RS period is likely to be shorter than the SSB period. Then, more measurement samples could be assumed for CSI-RS based RLM evaluation.
The value of SSB periodicity can be configured in the range {5, 10, 20, 40, 80, 160} ms. The L1 evaluation periods for SSB based RLM are defined based on the assumptions of 10 samples for out-of-sync and 5 samples for in-sync. Then, the maximum L1 evaluation periods for out-of-sync and in-sync equal to 1600ms and 800ms respectively.
For CSI-RS based RLM, the L1 evaluation periods with 20 samples are suggested for out-of-sync evaluation and the L1 evaluation periods with 10 samples are suggested for in-sync evaluation. The maximum L1 evaluation periods for out-of-sync and in-sync equal to 800ms and 400ms respectively. The low boundary of L1 evaluation period for SSB based RLM could also be reused in the requirements for CSI-RS based RLM.
Proposal 2: The requirements on L1 evaluation periods for CSI-RS based RLM are suggested as max(200ms, 20*CSI-RS period) for out-of-sync and max(100ms, 10*CSI-RS period) for in-sync.

3. Conclusions

This contribution provides the analysis on RLM requirements in NR. The following proposals are provided:
Proposal 1: For hypothetical PDCCH transmission parameters, the same requirements can be used for both SSB-based RLM and CSI-RS based RLM.

Proposal 2: The requirements on L1 evaluation periods for CSI-RS based RLM are suggested as max(200ms, 20*CSI-RS period) for out-of-sync and max(100ms, 10*CSI-RS period) for in-sync.
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