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1. Introduction

In this contribution, we provide discussion on the L1-RSRP measurement requirements for candidate beam detection and beam reporting.
2. Discussion
The UE shall perform L1-RSRP measurement on the configured CSI-RS resources or SSB resources for candidate beam detection for the purpose of beam failure recovery.
If beam failure is triggered according to beam failure detection procedure as defined in RAN2 specifications, then UE is allowed to initiate contention-free random access based on the L1-RSRP measurements of RS resources for candidate beam detection during a time period for beam failure recovery. The time period for contention-free random access can be configured by the parameter beamFailureRecoveryTimer in the range {10ms, 20ms, 40ms, 60ms, 80ms, 100ms, 150ms, 200ms}.

The L1-RSRP measurement requirements for CBD had been discussed during previous RAN4 meetings. Two types of UE implementation for L1-RSRP measurements was considered.
Implementation 1: it is assumed that UE starts to perform L1-RSRP measurements based on the RS resources indicated in candidateBeamRSList once beam failure is triggered. The L1-RSRP for CBD is measured within beamFailureRecoveryTimer period.
Implementation 2: it is assumed that UE continuously performs L1-RSRP measurements based on the RS resources indicated in candidateBeamRSList. The L1-RSRP for CBD is measured over the last L1 evaluation period.
For implementation 1, the number of L1-RSRP measurement samples for each CBD RS resource is quite limited within the configured time period. Furthermore, UE Rx beam sweeping need to be considered in FR2. The measurement opportunities within beamFailureRecoveryTimer period may be not sufficient and the L1-RSRP measurement performance for CBD is difficult to be guaranteed. 
According to the L1-RSRP measurement results, UE will select new beam(s) for contention-free random access. The L1-RSRP measurement results is expected to be stable. The L1-RSRP measured within beamFailureRecoveryTimer period is more likely to be a short-term evaluation result. Hence, the L1-RSRP measurement requirements for CBD can be defined based on implementation 2.
Proposal 1: The L1-RSRP measurement requirements can be defined under the assumption that UE continuously performs L1-RSRP measurements over CBR RS resources

In order to provide a stable beam quality estimation, the L1-RSRP results measurement shall be evaluated over a relative long-term time period. The L1-RSRP measured over the L1 evaluation period should not vary too much as channel fast fading. For beam failure detection, UE also need to estimate the beam level quality of each BFD-RS resource. The evaluation period is defined as 5 measurement samples for SSB based BFD and 10 measurement samples for CSI-RS based BFD. Hence, the L1 evaluation period for BFD can be reused for CBD.
Proposal 2: For SSB based candidate beam detection, 5 measurement samples are assumed within one L1 evaluation period.

Proposal 3: For CSI-RS based new beam detection, 10 measurement samples are assumed within one L1 evaluation period.

The accuracy requirements of L1-RSRP measurement for CBD also had been discussed in RAN4. When the L1-RSRP measured on a candidate beam becomes better than the threshold Qin,LR, UE will select this candidate beam for contention-free RACH transmission once beam failure is triggered. The candidate beam selection for beam recovery is performed at UE side. The L1-RSRP measured for CBD will not be reported to the network. Unless UE successfully transmits the contention-free random access preamble corresponding to a RS resource for CBD, The L1-RSRP measured on this RS resource cannot be verified to be better than the threshold Qin,LR. For CBD, the absolute accuracy of L1-RSRP measurement need to be defined. The selected new beam shall be associated with a good side condition, otherwise the gNB will fail to detect this contention-free RACH transmission even when the L1-RSRP corresponding to the selected new beam is above the threshold Qin,LR. Hence, the side condition of L1-RSRP accuracy requirements for CBD shall be defined at a relative good SINR level.

The UE will trigger beam failure recovery when the downlink link quality is worse than the threshold Qout,LR. The link quality of the selected new beam shall be much higher than the beam failure level, then the contention-free RACH transmission on the selected new beam will success. According to the simulation results provided in [], the side condition of new identified beam can be assumed as SINR≥0dB.

Proposal 4: For candidate beam detection, it is suggested to define the absolute accuracy requirements of L1-RSRP measurement under the side condition of SINR≥0dB.

3. Conclusions

This contribution provides the discussion on the L1-RSRP measurement requirements for candidate beam detection and beam management in NR. The following proposals are provided:
Proposal 1: The L1-RSRP measurement requirements can be defined under the assumption that UE continuously performs L1-RSRP measurements over CBR RS resources

Proposal 2: For SSB based candidate beam detection, 5 measurement samples are assumed within one L1 evaluation period.

Proposal 3: For CSI-RS based new beam detection, 10 measurement samples are assumed within one L1 evaluation period.

Proposal 4: For candidate beam detection, it is suggested to define the absolute accuracy requirements of L1-RSRP measurement under the side condition of SINR≥0dB.
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