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Introduction

Beam management is a procedure used to acquire and maintain a set of TRP and/or UE beams that can be used for DL and UL transmission/reception, which includes beam determination, measurement, and reporting [1]. In RAN1 #89, the following agreements on DL beam management have been reached:

Agreements:
· Support spatial QCL assumption between antenna port(s) within a CSI-RS resource(s) and antenna port of an SS Block (or SS block time index) of a cell 
· The other QCL parameters not precluded 
· FFS: indication either explicit or implicit or  configurable or a default
· Note: default assumption may be no QCL
· Configuration of QCL for UE specific NR-PDCCH is by RRC and MAC-CE signalling
· Note that MAC-CE is not always needed
· FFS: necessity of DCI signalling
· Note: For example, DL RS QCLed with DMRS of PDCCH for delay spread, Doppler spread, Doppler shift, and average delay parameters, spatial parameters

Agreements:
· Cell-specifically configured CSI-RS is not supported for beam management

Agreements:
· NR supports CSI-RS configuration to support Tx and/or Rx beam sweeping for beam management conveying at least the following information
· Information related to CSI-RS resource configuration
· E.g., CSI-RS RE pattern, number of CSI-RS antenna ports, CSI-RS periodicity (if applicable) etc.
· Information related to number of CSI-RS resources 
· Information related to number of time-domain repetitions (if any) associated with each CSI-RS resource
· FFS: details of time-domain repetitions, e.g., signaling for time-domain repetitions may not be explicit
· FFS signaling details, e.g., explicit indication vs implicit indication
· Note this does not imply particular option (IFDMA or subcarrier scaling or DFT based) for sub time unit partition 
· FFS: whether different sub-time units have same or different ports

In this contribution, we discuss the DL beam management framework, namely the RSs used for beam measurement and reporting.  
DL Beam Management in NR

When the UE is in RRC-CONNECTED mode, UE-specific CSI-RS resources are available for beam measurement and reporting. While CSI-RS resources based measurements can be flexible and efficient, they also need to be configured. 
In contrast, SS-block is used for beam selection for initial access. In addition, for SS-block based measurements, there is no need to configure the resources for measurements, as the UE will scan all possible SS-blocks per cell. SS-block, hence, provides an attractive solution to P-1 beam management procedure, where the SS-block ID is reported from the UE to the gNB to be used for control channel beam management, or otherwise.
Furthermore, in the beam failure recovery procedure, for the UE to identify new candidate beam, the UE monitors beam identification RS. This beam identification RS can be the same RS used for beam management. 
In addition to CSI-RS, SS-block can be used for new candidate beam identification. SS-block based measurements do not require additional resource configuration, and the UE will be able to scan all possible SS-blocks within a given cell. 
Proposal 1: NR supports the use of SS-blocks for beam management, in addition to UE-specific CSI-RS.
Beam management procedure, be it based on CSI-RS or SS-block, includes both beam measurement and reporting. At RAN#2 98 [2], an agreement has been reached on the NR measurement model, such as the same NR measurement model is applicable for measurements performed on CSI-RS or NR-SS. In addition, L1-filtering of the beam measurements is agreed to be applied to all the beams used for beam management prior to beam reporting. Hence, beam measurement and reporting procedure should be similar for SS-block based and CSI-RS based beam management procedures.  
SS block beam reporting includes, similar to CSI-RS reporting, SS-block ID and SS-block-RSRP associated with the SS-block ID.
Proposal 2: SS-block based beam reporting includes SS-block beam ID and RSRP report.
Summary 

In this contribution, we discussed our view on the beam management framework. We made the following proposals.
Proposal 1: NR supports the use of SS-blocks for beam for beam management, in addition to UE-specific CSI-RS.
Proposal 2: SS-block based beam reporting includes SS-block beam ID and RSRP report.
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