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Introduction
In the last meeting, the following agreement on beam reporting was reached.
Agreements:
· UE measurement based on RS for beam management (at least CSI-RS)  composed of K (= total number of configured beams) beams and reporting measurement results of N selected beams:
· N is not necessarily fixed number 
· FFS: whether/how to configure and/or indicate the values of N
· Note: The above procedure based on RS for mobility purpose is not precluded.
· Reporting information at least include
· Measurement quantities for N beam (s) 
· FFS: Detailed reporting contents, e.g., CSI, RSRP or both
· FFS: How to select N beam(s)
· FFS: how to identify the subset
· Information indicating N DL Tx beam(s), if N < K
· FFS: the details on this information, e.g., CSI-RS resource IDs, antenna port index, a combination of antenna port index and a time index, sequence index, etc.

In this contribution, we present our views on the open issues of beam measurement and reporting.
Beam measurement and reporting information
Whether/how to configure and/or indicate the values of N out of K configured beams
The value N determines the size of the UE measurement report. Since beam management is a L1/L2 procedure, more care is needed to make sure that the reporting overhead is not too large. Depending on how the report is encoded and multiplexed on the UL physical control or data channel, the value N should not introduce additional complexity for the gNB to decode the reports. In this sense, the issues are not dissimilar to those faced for CSI reporting. A predefined N in the spec would certainly be too restrictive from the network perspective. It would be reasonable to assume a higher layer configured N as the baseline.  
Proposal 1: The value N (# selected beams for reporting) is higher layer configured.

Measurement quantities for N beam(s)
Both CSI and RSRP are listed as potential measurement quantities for N beams. The purpose of beam measurement and report is to identify the set of beams in which the corresponding CSI-RS resource(s) for CSI measurement for a link or links can be further configured by the network. Depending on the deployment scenarios, the number of beams or the combination of beams that the network needs to consider can be large. It is well known that CSI measurement involves significantly more computation complexity and UE power consumption compared to RSRP measurement. Therefore, RSRP would have a significant advantage over CSI in this regard. In addition, it is not clear what additional benefit CSI measurement would bring at the stage of beam(s) selection. Even for the same set of measurement ports, CSI measurement also highly depends on the transmission schemes that should be assumed by the UE, while RSRP measurement can be agnostic to the transmission scheme. Moreover, RSRP measurement based on CSI-RS is already supported in LTE since Rel-12 and it is a well understood feature.
Proposal 2: Beam measurement quantities include RSRP.

Multi-panel or multi-TRP beam measurement and reporting
Beam measurement and reporting is required to handle various deployment scenarios. For example, one TRP can have one or more antenna panels, and one cell can have one or more TRPs. Depending on the transmission schemes supported by the network such as SU-MIMO from multiple panels or the same TRP, or a CoMP transmission scheme from multiple TRPs, it would be beneficial for the network to control how the UE determines the “best” beams to report.
For instance, a TRP with two panels may be interested to know the best beam observed at the UE from each panel for the purpose of determining if there can be potential for rank-2 transmission from both panels (one layer from each panel). If the UE is configured with N=2 and the best two beams are both from a single panel, the network would not be able to obtain the desired information. Similar issue arises in the case of multi-TRP scenario.
The beam measurement and reporting framework can be extended to include the multi-panel or multi-TRP scenarios by allowing configuration of more than one set of K beams or RS resources, where one set corresponds to one panel or one TRP.      
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Figure 1: Multi-panel or multi-TRP beam measurement
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Proposal 3: To enable multi-panel or multi-TRP beam measurement, the UE can be configured with more than one set of K beams, where UE reports the measurement results of N selected beams from each set. 

Conclusions
This contribution discussed some open issues on beam measurement and reporting and proposes the following:
Proposal 1: The value N (# selected beams for reporting) is higher layer configured.
Proposal 2: Beam measurement quantities include RSRP.
Proposal 3: To enable multi-panel or multi-TRP beam measurement, the UE can be configured with more than one set of K beams, where UE reports the measurement results of N selected beams from each set. 
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