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1 Introduction

In RAN1 #NRAH2 meeting, regarding the beam measurement and reporting, the following agreement was made [1].

Agreements:

· RAN1 to study the relation (if any) between a measurement and/or reporting on a reference signal and a subsequent beam indication for beam management purposes

· Study the indicator(s) used for PDCCH and PDSCH 

· Study whether there is a relationship between the indicator types e.g. same type of indicator or different types

· Study L1-RSRP reporting of multiple beams considering

· Differential L1-RSRP for multiple beams

· Reference RSRP for L1-RSRP differential report,e.g., predefined or configurable

· Bit-width of reporting, 

· Number of groups/beams per group 

· UCI design of the beam reporting, 

· FFS: Other issues

In this contribution, we discuss various beam reporting aspects for NR.
2 Discussion

2.1 The relationship between beam reporting and a subsequent beam management
The SS block based beam reporting for the beam management is open issue. Therefore, in this section, we focus on CSI-RS based reporting and subsequent procedure. In #89 meeting, RAN1 made an agreement that Cell-specifically configured CSI-RS is not supported for beam management. It means that the CSI-RS resource for all beam management procedures would be configured by UE specific manner. It may also mean that the CSI-RS resource itself can be shared by multiple UE. To reduce beam sweeping RS overhead, we think that the beam group for both full sweeping and local sweep is required. Obviously, the full beam sweeping should be followed by the local beam sweeping. There are several schemes to allocate resources to these two groups. 
Figure1 shows that one to one mapping configuration of the first beam group for full beam sweeping and the second beam group for local beam sweeping. In this case, the resource for the second beam group (local) can be configured prior to the first beam group (full) transmission because the second beam is associated with the first beam group with one to one mapping manner. According to the beam report of the first beam sweeping group, gNodeB/TRP can change beams for the second beam sweeping group. The additional indication for subsequent second local beam sweeping group is not needed. 
Observation 1: When the first beam group and subsequent beam group can be associated with 1 to 1 mapping manner, a resource configuration for the first/the subsequent beam group can be configured prior to the first beam group transmission.
Proposal 1: When the first beam group and subsequent beam group can be associated with 1 to 1 mapping manner, an indication for the resource of the subsequent beam group is not needed.
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Figure 1 One to one mapping of two beam group
2.2 RSRQ for the beam reporting
In RAN1 #88 meeting, RAN1 decided to support L1 RSRP for the beam reporting. So far, there is no agreement to support RSRQ for the beam reporting. The interference environment of the beam management and actual user data transmission may not be different. But, basically, the coverage area of the beam management is mostly similar to the coverage area of the user data transmission. In early phase such as the beam management, to identify potential interference level is very useful in order to avoid the utilization of unsuitable beams in subsequent phase such as actual user data transmission. 
In early beam management phase, the beam group for full beam sweeping would be required. The beam group should not provide unnecessary interference toward neighboring gNodeB/TRP. The gNodeB/TRP needs to select the beams in the beam group adequately. Therefore, some information regarding interference level on UE side is required. The UE should provide the RSRQ information as beam reporting so that the gNodeB/TRP can provide suitable beams in the beam management.
Proposal 2: NR should support RSRQ in beam reporting.
3. 
Conclusions
In this contribution, the following observations and proposals are made:
Observation 1: When the first beam group and subsequent beam group can be associated with 1 to 1 mapping manner, a resource configuration for the first/the subsequent beam group can be configured prior to the first beam group transmission.
Proposal 1: When the first beam group and subsequent beam group can be associated with 1 to 1 mapping manner, an indication for the resource of the subsequent beam group is not needed.
Proposal 2: NR should support RSRQ in beam reporting.
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