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Introduction
This contribution is a resubmission of R1-1716168. 
In RAN1 NR #90, Reference signals used for beam measurement and reporting as well as beam grouping have received attention as main topics for DL beam management. The following conclusions have been made in the meeting.
Agreements:
· Support L1-RSRP reporting of measurements on SS block for beam management procedures
· The following configurations for L1-RSRP reporting for beam management are supported 
· SS block only (with mandatory support by UE)
· CSI-RS only (with mandatory support by UE)
· SS block + CSI-RS independent L1 RSRP reporting
· Joint L1-RSRP using QCL-ed SS-block + CSI-RS is optionally supported by UE (with optionally support by UE)
Agreements:
· Support the following for group based beam reporting, if group based beam reporting is configured:
· In a beam reporting instance, a UE can be configured to report N different Tx beams that can be received simultaneously
· Note: UE may report N or fewer beams in a given reporting instance
· N is configured by the gNB where N<= Nmax
· Nmax depends on UE capability
· FFS:  how to define the UE capability
· N =2 is supported. Further study {4,8}
· Notes: Information indicating group is not required to be reported in Rel-15
· Note: 
· From the perspective of Alt-1, the UE reports one group with N Tx beams.
· From the perspective of Alt-2, the UE reports N group with one Tx beam per each group.
· Note: Mechanisms to reduce UE complexity for beam pair search should be further studied
Agreements:
· At least for non-grouping based beam reporting, taking the following parameter values for further consideration
· For maximal TX beam numbers for a UE to measure for a given reporting instance: candidate value is, e.g., around K = [64]
· For maximal TX beam numbers reported by a UE per reporting instance are, e.g., N = [1, 2, 4, 8]
· For L1-RSRP levels, candidate value is, e.g., around [100]
· Considering maximal L1-RSRP range, e.g., from X dBm to Y dBm
· Considering step-size of L1-RSRP, e.g., Z dB
· Companies are encouraged to evaluate/analyze appropriate values considering
· P1, P2, and P3 procedures
· The values could be different for aperiodic reporting, and semi-persistent/periodic reporting if supported
· The values could be different for PUCCH and PUSCH based reporting, if supported
· CSI-RS and/or SS-block related measurement/reporting

In this contribution, we discuss RSRP reporting based on configured CSI-RS and SS-block. We further discuss beam grouping taking into account multi-TRP use cases. 

Beam Measurement and Reporting 
For beam measurement and reporting in the beam management procedure, L1-RSRP reporting of measurements based on configured CSI-RS and SS-block are supported.  CSI-RS resources are configured measurement resources which represent the beams that have good potential to be selected (Network’s expectation), however, it’s difficult to guarantee that the configured CSI-RS beams can cover all the cases. SS-block, on the other hand, can cover the whole area (not limited by the configured CSI-RS beams) of a cell. The UE needs to scan all possible SS-blocks in a cell to guarantee the necessary coverage. We thus have the following proposal:
Proposal 1: UE needs to measure all used SS-block in the serving cell. 
For both CSI-RS and SS-block based RSRP to be used for measurement and reporting, a unified indexing framework can be used at the UE for configured CSI-RS resources and SS-block resources. 
Such a unified indexing maintained at the UE for all RSs involved in beam measurement and reporting allows for measurements on two different RSs without requiring direct comparison between the two RSs reports. The unified indexing framework further translates into a unified reporting framework for the beam index and RSRP report, based on the measured RS. 
Proposal 2: A unified indexing framework for both CSI-RS and SS-block is used at the UE.
Proposal 3: A unified reporting framework for both RSs can be used for beam management
Details of beam indexing and reporting

In this section, we give the detailed design on the unified framework for CSI-RS and SS block based RSRP reporting framework. As agreed earlier, RS settings – measurement settings – Reporting settings (same as the configuration framework of CSI acquisition) will be used. In order to support mixed RS type, the RS setting for beam management should support a mixed configuration of CSI-RS and SSB. Considering that SSB is introduced to maintain the coverage, as proposal-1 suggested, all the SSBs in a cell shall be used for RSRP measurement. Considering that a possibly large number of SSBs exists in a cell, SSB subgroup concept is introduced to reduce the number of bits in indexing. If selected, UE reports the SSB group index as well as the maximum RSRP in that group.
The measurement setting will then connect all the configured RS resources into one reporting instance. In such case, UE will measure all the configured RS resources in the RS setting, to decide which one to report. In order to avoid direct comparison between CSI-RS RSRP and SSB RSRP, we proposed to configure a threshold in RSRP reporting to determine which RSRP to report. UE procedure are described as following:
1. UE measures all the configured CSI-RS and all SSBs. 
2. UE determines the maximal RSRP(s) on all the configured CSI-RS resource
a. If the maximal CSI-RS RSRP is larger than the configured threshold, UE report CSI-RS based RSRP and corresponding index. 
b. Otherwise UE goes to Step-3
3. UE finds the maximal SSB RSRP, then reports the maximal SSB RSRP and the corresponding SSB group index.

RS setting
RS-1, Type: CSI-RS

RS-2, Type: CSI-RS

RS-3, Type: SSB group1

RS-4 Type: SSB group2

RS-5 Type: SSB group3

RSRP Reporting setting
RSRP reporting
Configured Threshold

Measurement Setting

Beam Reporting and Grouping
For group-based beam reporting, when configured, the UE can report on N different Tx beams that can be received simultaneously. The maximum number of Tx beams is configured by the gNB, and depends on UE capability. A number N=2 of Tx beams is supported such that the UE can report on 2 or 1 beams in a given reporting instance. 

When the UE is configured to receive multiple DL Tx beams simultaneously, those beams can originate from different TRPs. To enable joint transmission in a multi-TRP scenario, the UE needs to report on two or more group of beams in a given reporting instance such that these beams correspond to different TRPs. 

Observation 1: For group-based beam reporting, the UE RSRP report should take into account transmissions from multi-TRPs.


Summary 

In this contribution, we discussed our view on the beam management framework. We made the following observations and proposals.
Observation 1: For group-based beam reporting, the UE RSRP report should take into account transmissions from multi-TRPs.
Proposal 1: UE needs to measure all used SS-block in the serving cell. 
Proposal 2: A unified indexing framework for both CSI-RS and SS-block is used at the UE.
Proposal 3: A unified reporting framework for both RSs can be used for beam management.
References
[bookmark: _Ref446582201][1] RAN1 #90 Chairman’s notes, Prague, Czech Republic
