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1. Introduction

In this contribution, we provide discussion on beam measurements and reporting for beam management from RRM perspectives.
2. Discussion
As specified in TS38.214, the L1-RSRP measured on the configured resources can be considered as a type of channel state information and reported to gNB for beam management. The measurement results of L1-RSRP can be carried by CSI reports. For L1-RSRP reporting, the followings are specified in TS38.214.
	5.2.1.4.3
L1-RSRP Reporting

For L1-RSRP computation

-
the UE may be configured with CSI-RS resources, SS/PBCH Block resources or both CSI-RS and SS/PBCH block resources, when resource-wise quasi co-located with ‘QCL-Type A’ and ‘QCL-TypeD’.
-
the UE may be configured with CSI-RS resource setting up to 16 CSI-RS resource sets having up to 64 resources within each set. The total number of different CSI-RS resources over all resource sets is no more than 128.

For L1-RSRP reporting, if the higher layer parameter nrofReportedRS in CSI-ReportConfig is configured to be one, the reported L1-RSRP value is defined by a 7-bit value in the range [-140, -44] dBm with 1dB step size, if the higher layer parameter nrofReportedRS is configured to be larger than one, or if the higher layer parameter groupBasedBeamReporting is configured as ‘enabled', the UE shall use differential L1-RSRP based reporting, where the largest measured value of L1-RSRP is quantized to a 7-bit value in the range [-140, -44] dBm with 1dB step size, and the differential L1-RSRP is quantized to a 4-bit value. The differential L1-RSRP value is computed with 2 dB step size with a reference to the largest measured L1-RSRP value which is part of the same L1-RSRP reporting instance. The mapping between the reported L1-RSRP value and the measured quantity is described in [11, TS 38.133].


For beam management, UE shall perform L1-RSRP measurement on the configured CSI-RS resources or SS/PBCH Block resources and report measurement results to gNB. If the number of configured RS resources equals to one, then the value of measured L1-RSRP will be reported. If the number of configured RS resources is larger than one, then both the value of largest measured L1-RSRP and the values of differential L1-RSRP for each configured RS resource will be reported. For beam reporting, the following agreements have been achieved on L1-RSRP measurement period.
	· Both CSI-RS based and SSB based L1-RSRP measurement period for beam reporting will be specified.

· FFS how to capture the requirements

· The measurement accuracy of L1-RSRP for beam reporting will be studied in performance part.

· It is FFS, for beam reporting, the requirements on L1-RSRP measurement accuracy can be based on single-shot or multi-shot measurement.

· Requirements on accuracy and its side condition for L1-RSRP should be specified as a package.

· FFS whether to use the same L1-RSRP accuracy requirements of for both candidate beam detection and beam reporting.


The reported results of L1-RSRP can be utilized for Tx/Rx beam selection. In order to guarantee the reliability of reported L1-RSRP, the measurement period of reported L1-RSRP need to be defined. As we discussed on L1-RSRP measurement for candidate beam detection, the requirements on L1-RSRP measurement period are related to the expected measurement accuracy and the corresponding side condition.
For CSI-RS based L1-RSRP reporting, both periodic and aperiodic CSI-RS resources can be configured for beam reporting. 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 1: For CSI-RS based L1-RSRP reporting, the measurement period requirements are only defined for periodic CSI-RS resources.
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 reported L1-RSRP accuracy requirements can be defined as SINR=0dB.
For mobility measurements, 5 measurement samples are assumed for SS-RSRP, and the absolute and relative SS-RSRP measurement accuracy are defined as ±4.5dB and ±3dB. If the same measurement accuracy requirements are reused for reported L1-RSRP, then 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 2: For SSB based L1-RSRP reporting, 3 measurement samples are assumed within one L1-RSRP measurement period.

Proposal 3: 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 candidate beam detection for beam management in NR. The following proposals are provided:
Proposal 1: For CSI-RS based L1-RSRP reporting, the measurement period requirements are only defined for periodic CSI-RS resources.
Proposal 2: For SSB based L1-RSRP reporting, 3 measurement samples are assumed within one L1-RSRP measurement period.

Proposal 3: For CSI-RS based L1-RSRP reporting, 5 measurement samples are assumed within one L1-RSRP measurement period.
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