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1. Introduction

In this contribution, we provide discussion on the L1-RSRP measurement requirements for candidate beam detection and beam management from RRM perspectives.
2. Discussion
The UE shall perform L1-RSRP measurement on the configured CSI-RS resources or SSB resources for candidate beam detection or beam management, and the corresponding requirements had been discussed in RAN4.
2.1. L1-RSRP Measurement for Candidate Beam Detection

According to RAN2 specs, if beamFailureInstanceMaxCount consecutive "beam failure instance" indications indication are received from physical layer, then beam failure will be triggered and UE is allowed to initiate contention-free random access on the new selected beam during a time period for beam failure recovery. The time period for contention-free random access can be configured in the range {10ms, 20ms, 40ms, 60ms, 80ms, 100ms, 150ms, 200ms}. The number of measurement samples for candidate beam detection is difficult to be guaranteed within the configured time period. Hence, it can be assumed that UE continuously performs L1-RSRP measurements based on the SSB resource and/or CSI-RS resources indicated in candidateBeamRSList. A candidate beam can be considered as being identified when the L1-RSRP evaluated within the L1 evaluation period becomes better than the threshold Qin,LR. When the serving beam failure is triggered, then UE could select new identified beam for beam recovery.
The new identified beam shall be associated with a good side condition, otherwise the gNB will fail to detect this contention-free RACH transmission. Hence, the side condition of new identified beam 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. Based on the agreed requirements on beam failure detection, the corresponding level of threshold Qout,LR is around SINR=-5dB. The SINR level of the new identified beam shall be much higher than -5dB, then the contention-free RACH transmission on the selected new beam will success. Therefore, the side condition of new identified beam can be assumed as SINR≥0dB.

For beam failure detection, the evaluation period is defined as 5 measurement samples for SSB based BFD and 10 measurement samples for CSI-RS based BFD with SINR=-5dB. Since the SINR level of new identified beam will be higher than the SINR level of triggering beam failure, then a shorter L1 evaluation period can be specified for candidate beam detection. For SSB based L1-RSRP, the L1 evaluation period could include 3 measurement samples. For CSI-RS based L1-RSRP, the L1 evaluation period could include 5 measurement samples.

Proposal 1: For new beam detection, it is suggested only to define L1 evaluation period and not define the L1-RSRP measurement accuracy requirements.

Proposal 2: For new beam detection, it is suggested not to define the L1-RSRP measurement accuracy requirements, which can be implicitly reflected in the RRM test cases.

Proposal 3: For SSB based new beam detection, 3 measurement samples are assumed within one L1 evaluation period.

Proposal 4: For CSI-RS based new beam detection, 5 measurement samples are assumed within one L1 evaluation period.

2.2. L1-RSRP Measurement for Beam Management
As defined in TS38.214, the L1-RSRP can be configured as a type of channel state information to be reported by UE, which is similar to CQI/PMI. The L1-RSRP results can be utilized for downlink beam management, e.g., Tx beam selection in gNB side and Rx beam selection in UE side. However, the Rx beam selection is UE implementation and will not be reflected in the reported L1-RSRP values. The reported L1-RSRP can be assumed to be measured on best Rx beam for each configured RS resources and Rx beam sweeping shall be considered in FR2.

When the RS resources for beam management are indicated by RRC signalling CSI-ReportConfig with reportQuantity set to "cri-RSRP", or "none". The UE shall perform L1-RSRP measurements based each RS resources (SSB resource or CSI-RS resource) indicated in the associated CSI-ReportConfig. The L1-RSRP measurement results for beam reporting will be sent to gNB by CSI-RS report.

The channel state information is more likely to assess the instantaneous changes of beam-level downlink quality, and the reported L1-RSRP may be measured over a short-term period. For CSI-RS based L1-RSRP reporting, both periodic and aperiodic CSI-RS resources can be configured for beam management. For aperiodic CSI-RS resource, a certain number of measurement samples cannot be always assumed within a time period. Hence, it is suggested that the measurement period requirements are only defined for periodic CSI-RS resources.
Proposal 5: For beam management, the L1-RSRP measurement period requirements can be defined for a periodic CSI-RS resource or a SSB resource.
For a beam RS resource, the reliability of reported L1-RSRP shall be guaranteed at least when beam failure is not triggered. Therefore, the side condition shall be defined as a relative good SINR level. The side condition of reliable L1-RSRP measurements can be defined as SINR≥0dB.

As we analysed for candidate beam detection, it could be assumed that one measurement period includes 3 measurement samples for SSB based L1-RSRP and 5 measurement samples for CSI-RS based L1-RSRP.
Proposal 6: For SSB based L1-RSRP reporting, 3 measurement samples are assumed within one L1-RSRP measurement period.

Proposal 7: For CSI-RS based L1-RSRP reporting, 5 measurement samples are assumed within one L1-RSRP measurement period.

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: For new beam detection, it is suggested only to define L1 evaluation period and not define the L1-RSRP measurement accuracy requirements.

Proposal 2: For new beam detection, it is suggested not to define the L1-RSRP measurement accuracy requirements, which can be implicitly reflected in the RRM test cases.

Proposal 3: For SSB based new beam detection, 3 measurement samples are assumed within one L1 evaluation period.

Proposal 4: For CSI-RS based new beam detection, 5 measurement samples are assumed within one L1 evaluation period.

Proposal 5: For beam management, the L1-RSRP measurement period requirements can be defined for a periodic CSI-RS resource or a SSB resource.
Proposal 6: For SSB based L1-RSRP reporting, 3 measurement samples are assumed within one L1-RSRP measurement period.

Proposal 7: For CSI-RS based L1-RSRP reporting, 5 measurement samples are assumed within one L1-RSRP measurement period.
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