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1. Introduction
In the plenary RAN#81, the following objectives on the enhancements on NR-MIMO were laid out, with regards to beam management [1]:
· Enhancements on multi-beam operation, primarily targeting FR2 operation:
· Perform study and, if needed, specify enhancement(s) on UL and/or DL transmit beam selection specified in Rel-15 to reduce latency and overhead 
· Specify UL transmit beam selection for multi-panel operation that facilitates panel-specific beam selection
· Specify a beam failure recovery for SCell based on the beam failure recovery specified in Rel-15
· Specify measurement and reporting of either L1-RSRQ or L1-SINR
In this contribution, we provide our views on L1-RSRQ/L1-SINR versus L1-RSRP beam measurements and reporting. 
2. Discussion on L1-RSRP and L1-RSRQ/L1-SINR for beam reporting 
UE-based L1-RSRP beam measurement and reporting is introduced in Rel-15. It provides information to the gNB about the absolute power of selected beams at the UE in descending order. One major drawback of the current RSRP measurement approach is that the beam report does not contain any information about the inter-beam interference conditions at the UE. However, such information is needed by the gNB, especially for multi-user paring/scheduling, in order to avoid co-scheduling of users to highly-correlated Tx-beams that may cause strong inter-beam interference at the UE. Therefore, the current RSRP-based beam reporting scheme may not be suitable for multi-beam based transmissions. 
Observation 1: L1-RSRP beam reporting may not be suitable for multi-beam based transmissions.
L1-RSRQ or L1-SINR-based measurements that include interference sources can be considered for inter-beam interference-aware reporting. The current definition of RSRQ (see TS 38.215 [2] for SS-RSRQ or CSI-RSRQ) is based on the ratio of RSRP to RSSI/N, where N is the number of PRBs over which the RSSI is measured. The RSSI is a wideband power measurement of OFDM symbols carrying the configured reference signals and contains not only the reference signal power but also interference and noise power contributions over the N PRBs. Similarly, the current definition of the SINR (see TS 38.215 [2]) is given by the average power contributions of resource elements carrying reference signals divided by average noise and interference power contributions of resource elements carrying reference signals. It can easily be shown that both the RSRQ and SINR measures are equivalent since the RSRQ can be expressed as a function of the SINR, and vice versa. Based on the current definitions, it seems that SINR-based beam measurement and reporting may provide a greater flexibility than RSRQ-based measurements when configuring the UE with dedicated interference measurement (IM) resources. For the RSRQ measurement, no dedicated IM resources are configured so that some time needs be spent to calculate the RSSI. As dedicated IM resources can be configured for SINR measurements, L1-SINR may be more suitable (in terms of latency) for inter-beam interference reporting. 
Proposal 1: Study the tradeoff of latency and performance for L1-RSRQ and L1-SINR for beam measurement and reporting.
3. Conclusions
The contribution discusses the usage of L1-RSRQ/L1-SINR versus L1-RSRP for beam measurements and reporting, based on which the following observations and proposals are made.
Observation 1: L1-RSRP beam reporting may not be suitable for multi-beam based transmissions.
Proposal 1: Study the tradeoff of latency and performance for L1-RSRQ and L1-SINR for beam measurement and reporting.
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