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Introduction
In previous meetings [1]-[3], L1-SINR measurement and reporting based on dedicated resource(s) has been agreed. 
Agreement of AH 1901
For L1-SINR, interference can be measured based on dedicated resource(s) for interference measurement.
· FFS: UE assumes interference signal on the REs of the RS for signal part and REs for dedicated resource(s) for interference measurement similar to specified in 38.214
· FFS: whether resource(s) for interference measurement can be NZP based or ZP based or both
· FFS: whether/how to reuse NZP CSI-RS resource(s) configured for channel measurement as resource(s) for interference measurement
Agreement of 96bis
At least support gNB can configure UE to report up to N reported SSBRI/CRIs defined in Rel-15 and corresponding L1-SINR values for in a beam reporting instance
· N is configured by RRC signaling with candidate values of {1, 2, 3, 4}
· FFS: SSBRI/CRI implies a CMR/IMR combination configured by gNB based on CSI framework
· FFS: details on information on CMR/IMR association
· Make a decision in RAN1 #97 whether to support gNB to configure UE to report [IMR index] and RSRP additionally in a beam reporting instance
· Companies are encouraged to provide evaluation results
In this paper, we provide our views on the details of measurement and reporting for L1-SINR based beam management.
Report content and format
To our understanding, L1-SINR reporting is intended for providing some information about the interference among different beams, and hence improve the performance of MU-MIMO based data transmission. For example, by reporting the weakest/strongest M L1-SINR and corresponding IMR used to calculate the L1-SINR, the gNB can be aware of the strong/weak interference source of the CMR. With such information, the gNB can avoid scheduling beams with strong mutual interference and thus improve the performance of data transmission. 
Proposal 1: Consider to support reporting the NZP IMR used to measure L1-SINR along with the L1-SINR. 
In the last meeting, it was agreed that N CRIs/SSBRIs and corresponding L1-SINR values can be reported. While, the number (M) of L1-SINR values to be reported for each CRI/SSBRI has not been determined yet. The number of L1-SINR for each reported CRI/SSBRI is the tradeoff between reporting overhead and transmission performance. If the number is too small, e.g., M=1, the reported L1-SINR can provide very limited interference information. Let us take the following example. The L1-SINR of a CMR is measured under each configured IMR and the largest M L1-SINR values are reported to the gNB. The IMRs corresponding to the reported L1-SINR are considered to be the M IMRs with the smallest interference to the CMR. With such information, the gNB can enhance the performance of MU scheduling by pairing the beams with less interference. In this case, M is the number of candidate beams that can be used for pairing. If M is too small, the flexibility of scheduling will be constricted and thus the performance of transmission will be degraded.
Proposal 2: The number of L1-SINR reported for each CRI/SSBRI should be determined considering both performance and overhead.
Furthermore, to achieve better performance, reporting L1-RSRP and L1-SINR in the same report was proposed in the previous meeting. It was mentioned that when L1-SINR is low, gNB does not know whether it is caused by low signal power or high interference power, and UE need to report L1-RSRP information for assisting subsequent data transmission. However, the reporting overhead will be doubled and reporting both L1-RSRP and L1-SINR have some information redundancy. Thus, UE can report either L1-RSRP or L1-SINR based on the channel condition. If L1-SINR is low, UE can report L1-RSRP, otherwise UE report L1-SINR. In such case, if low L1-SINR is caused by interference, data transmission can fallback to single beam SU transmission, which will bring better system performance for current channel condition. Especially, within beam management procedure, UE can recommend the transmission mode, such as single-beam SU transmission or multi-beam MU transmission. For example, if L1-SINR is high, UE can recommend multi-beam MU transmission; if L1-SINR is low, UE can recommend single-beam SU transmission, by reporting corresponding L1-RSRP.
Proposal 3: Consider to report L1-RSRP or L1-SINR based on channel quality, e.g., L1-RSRP is reported if the channel quality is below a threshold, otherwise L1-SINR.
Summary of proposals
Based on the discussions above, we have the following proposals:
Proposal 1: Consider to support reporting the NZP IMR used to measure L1-SINR along with the L1-SINR. 
Proposal 2: The number of L1-SINR reported for each CRI/SSBRI should be determined considering both performance and overhead.
Proposal 3: Consider to report L1-RSRP or L1-SINR based on channel quality, e.g., L1-RSRP is reported if the channel quality is below a threshold, otherwise L1-SINR.
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