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Introduction
In RAN1 NR Adhoc, CSI-RS was agreed to be used for beam management as below. In this paper, we discuss the details of beam management framework for connected UE. 
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.


Beam management for connected UE 

Figure.1 illustrates our view on the functional overlap between mobility management, beam management and CSI acquisition. Beam management can be seen as a procedure between L1 CSI acquisition and L3 mobility management: The selection of cell must be based on at least some coarse beam information, thus the beam management and mobility management has certain overlap. Traditionally, mobility management focuses on cell selection. However, NR is a beam based system therefore cell selection is similar to beam selection. In another words, beam management should be agnostic to which cell the beam is from. 

In general, beam management can be based on SS-RSRP and CSI-RSRP report which is part of mobility management and/or CRI report (or other CSI report) from CSI acquisition. A typical example is to use SS/CSI-RSRP report to decide a candidate beam list and use CRI report to dynamic switch the active links. 


Proposal-1: Beam management for connected UE should be able to handle multi-cell scenario. (Potentially overlapped with mobility management measurement and report)
Proposal-2: Beam management for connected UE should be based on SS-Blocks and CSI-RS. Study the mechanism to compare SS-RSRP and CSI-RSRP. 
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Figure.1 High level function illustration on beam management

[bookmark: _GoBack]Common framework for beam management and CSI acquisition
There is a lot of commonality between beam management and CSI acquisition. In fact, beam management become CSI acquisition when dynamically selecting beam(s). E.g. in LTE Rel.13/14, class B CSI feedback introduced CRI to select one from multiple configured CSI-RS resource/beam. Similarly, CRI or CRI-like CSI feedback can be used as the feedback for dynamical beam management. The already agreed CSI acquisition framework is flexible enough to cover the beam management case if some of the CSI reporting setting is configured to only report a subset of CRI/RI/PMI/CQI. Figure.2 illustrate how the same framework is used for two functions. 
Proposal-3: Target to design a common framework for CSI acquisition and beam management for connected UE. 




CSI reporting setting-1 
CRI only report (Beam management)

CSI reporting setting-2 
CRI/RI/PMI/CQI report (Beam management and CSI)

CSI reporting setting-3
RI/PMI/CQI only report (for CSI)

Resource setting -1: (for beam management)
8 CSI-RS resources (2Tx, each resource is one beam)

Resource setting -2: (for CSI)
CSI-RS resource-1 (16Tx, Precoded by the selected beam from beam management


Figure.2 Common framework for CSI acquisition and beam management
Conclusion
In this paper, we give our view on the beam management framework for connected UE. In particular, we propose: 
Proposal-1: Beam management for connected UE should be able to handle multi-cell scenario. (Potentially overlapped with mobility management measurement and report)
Proposal-2: Beam management for connected UE should be based on SS-Blocks and CSI-RS. Study the mechanism to compare SS-RSRP and CSI-RSRP. 
Proposal-3: Target to design a common framework for CSI acquisition and beam management for connected UE. 
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