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1 Introduction

In RAN#80 meeting[1], it was agreed that the work item aims to specify the enhancements on multi-beam operation, primarily targeting FR2 operation is as follows,

· Specify measurement and reporting of either L1-RSRQ or L1-SINR
In this contribution, we present our views on measurement and reporting of L1-RSRQ/L1-SINR.

2  Measurement and reporting of L1-RSRQ/L1-SINR
In Rel-15, the downlink beam measurement and reporting was based on L1-RSRP, which did not consider the interference of the beam. In FR2, it is more necessary to consider a BS with 2 panels to serve 2 UEs for MU-MIMO. There may be a case where the selected beam for UE1 has a relatively high RSRP, while the beam for UE2 brings strong interference to UE1, resulting in a relatively low SINR for UE1. Besides, in beam failure recovery procedure, the beam failure dection is depend on BLER. If the beam is selected according to L1-RSRP, but the interference of the beam is large, when the beam detection is performed according to BLER, this beam may be then considered as beam failure.
It is necessary to consider the beam quality and beam interference in beam measurement. The measurement and reporting value can be L1-RSRQ or L1-SINR of the CSI-RS resources, SS/PBCH Block reources, or both CSI-RS and SS/PBCH Block resource. Furthermore, to ensure the reporting of L1-RSRP and L1-SINR/L1-RSRQ, UE should be configured with the number of reported RSs for L1-RSRP and the number of reported RSs for L1-SINR/L1-RSRQ, separately. 
Proposal 1: To ensure the reporting of L1-RSRP and L1-SINR/L1-RSRQ, UE should be configured with the number of reported RSs for L1-RSRP and the number of reported RSs for L1-SINR/L1-RSRQ, separately.
There are three options for L1-RSRP and L1-RSRQ/L1-SINR reporting: 
· Opt.1: UE reports the CRI/SSBRI with high L1-RSRP and the corresponding L1-RSRP value, and/or reports the CRI/SSBRI with high L1-RSRQ/L1-SINR and the corresponding L1-RSRQ/L1-SINR value based on higher layer configuration. There may be no coincidence between the CRI/SSBRI with high L1-RSRP and the CRI/SSBRI with high L1-RSRQ/L1-SINR. As shown in Fig.1, the CRI/SSBRI with high L1-RSRP is CRI/SSBRI 2, however, the CRI/SSBRI with high L1-RSRQ/L1-SINR is CRI/SSBRI 0. 
· If UE is configured with reporting L1-RSRP, it is the same with Rel-15, which does not consider the interference. 
· If UE is configured with reporting L1-RSRQ/L1-SINR, as shown in Fig.1, BS does not know the L1-RSRP of CRI/SSBRI 0, nor does not know whether there is a larger L1-RSRP beam for UE1. When considering MU-MIMO, it is possible to configure the beam of CRI/SSBRI 2 to UE2, which will lead to large interference to UE1. 

· If UE is configured with reporting both L1-RSRP and L1-RSRQ/L1-SINR, as shown in Fig.1, BS knows that there is a larger L1-RSRP beam (CRI/SSBRI 2) for UE1, however, BS does not know the L1-RSRP differences between the selected beam (CRI/SSBRI 0) and the beam with a relatively L1-RSRP (CRI/SSBRI 2), which can not decide whether to configure CRI/SSBRI 2 to UE2 for MU-MIMO.
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Fig.1 The reporting L1-RSRP and L1-RSRQ/L1-SINR for Opt.1
· Opt.2: UE reports the CRI/SSBRI with high L1-RSRP and the corresponding L1-RSRP and L1-RSRQ/L1-SINR values, and/or reports the CRI/SSBRI with high L1-RSRQ/L1-SINR and the corresponding L1-RSRQ/L1-SINR and L1-RSRP values. If BS selects beam based on L1-RSRQ/L1-SINR, there is no use for reporting L1-RSRP, similarly, if BS selects beam based on L1-RSRP, there is also no use for reporting L1-RSRQ/L1-SINR at the same time.
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Fig.2 The reporting L1-RSRP and L1-RSRQ/L1-SINR for Opt.2
· Opt.3: UE reports the CRI/SSBRI with high L1-RSRP and the corresponding L1-RSRP value, and also reports the CRI/SSBRI with high L1-RSRQ/L1-SINR and the corresponding L1-RSRQ/L1-SINR and L1-RSRP values simultaneously. As shown in Fig.3, the CRI/SSBRI with high L1-RSRP is CRI/SSBRI 2, however, the CRI/SSBRI with high L1-RSRQ/L1-SINR is CRI/SSBRI 0. The beam of CRI/SSBRI 0 may have a blockage between the BS and UE, which leads to small L1-RSRP, while there is not too much interference, resulting in large L1-RSRQ/L1-SINR. The beam of CRI/SSBRI 2 may be a LoS path, which has large L1-RSRP, however, there is also a strong interference in this beam direction, which leads to small L1-RSRQ/L1-SINR. 

Based on Opt.3, UE should report CRI/SSBRI 0 and its corresponding L1-RSRP and L1-RSRQ/L1-SINR values, and also report CRI/SSBRI 2 and its corresponding L1-RSRP value. Firstly, BS selects the beam based on L1-RSRQ/L1-SINR value, that is  CRI/SSBRI 0, as the downlink transmission beam. Secondly, when considering MU-MIMO, if the L1-RSRP of CRI/SSBRI 0 is far less than CRI/SSBRI 2, BS can avoid configuring the beam with a relatively high L1-RSRP (CRI/SSBRI 2) to the MU-MIMO UE, to minimize the interference between MU-MIMO UEs.
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Fig.3 The reporting L1-RSRP and L1-RSRQ/L1-SINR for Opt.3
Proposal 2: UE reports the CRI/SSBRI with high L1-RSRP and the corresponding L1-RSRP value, and also reports the CRI/SSBRI with high L1-RSRQ/L1-SINR and the corresponding L1-RSRQ/L1-SINR and L1-RSRP values simultaneously.
3 Conclusions

Based on the above discussions, the proposal are as follows:
Proposal 1: To ensure the reporting of L1-RSRP and L1-SINR/L1-RSRQ, UE should be configured with the number of reported RSs for L1-RSRP and the number of reported RSs for L1-SINR/L1-RSRQ, separately.
Proposal 2: UE reports the CRI/SSBRI with high L1-RSRP and the corresponding L1-RSRP value, and also reports the CRI/SSBRI with high L1-RSRQ/L1-SINR and the corresponding L1-RSRQ/L1-SINR and L1-RSRP values simultaneously.
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