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1 Introduction

In RAN1#86 meeting, the following agreements on RRM measurement and mobility were achieved:
· For RRM measurement and mobility in NR, RAN1 needs to study DL and UL based measurements considering following RAN2 study
· RRC driven at ‘cell’ level

· Zero/Minimum RRC  involvement (e.g. at MAC /PHY) 

· FFS what is the definition of a cell

· For RRM measurement in NR, at least DL measurement is supported with the consideration on
· Both single-beam based operation and multi-beam based operation
· FFS: Definition of RRM measurement for multi-beam based operation
· FFS: DL signal for RRM measurement
· FFS: When DL measurement is applied
· Note that there is no conclusion that DL measurement is a complete solution for RRM measurement in NR for now
· The following DL L1/L2 beam management procedures are supported within one or multiple TRPs:

· P-1: is used to enable UE measurement on different TRP Tx beams to support selection of TRP Tx beams/UE Rx beam(s)

· For beamforming at TRP, it typically includes a intra/inter-TRP Tx beam sweep from a set of different beams

· For beamforming at UE, it typically includes a UE Rx beam sweep from a set of different beams

· FFS: TRP Tx beam and UE Rx beam can be determined jointly or sequentially

· P-2: is used to enable UE measurement on different TRP Tx beams to possibly change inter/intra-TRP Tx beam(s)

· From  a possibly smaller set of beams for beam refinement than in P-1
· Note: P-2 can be a special case of P-1

· P-3: is used to enable UE measurement on the same TRP Tx beam to change UE Rx beam in the case UE uses beamforming

· Strive for the same procedure design for Intra-TRP and inter-TRP beam management

· Note: UE may not know whether it is intra-TRP or inter TRP beam 

· Note: Procedures P-2&P-3 can be performed jointly and/or multiple times to achieve e.g. TRP Tx/UE Rx beam change simultaneously

· Note: Procedures P-3 may or may not have physical layer procedure spec. impact

· Support managing multiple Tx/Rx beam pairs for a UE

· Note: Assistance information from another carrier can be studied in beam management procedures

· Note that above procedure can be applied to any frequency band
· Note that above procedure can be used in single/multiple beam(s) per TRP 
· Note: multi/single beam based initial access and mobility treated within a separate RAN1 agenda item
In this paper, we further analyze the requirement and operations for DL based RRM measurement. 
2 Requirement of DL-based RRM Measurement for NR 
One level of mobility is RRC driven, or, L3 based mobility, which can be used for inter-NR cell
 mobility. The other level of mobility can be handled in L1/L2 layers and does not involve RRC or requires minimal involvement from RRC. L1/L2 mobility can be used in intra-NR cell mobility scenarios.  
DL-based RRM measurement was agreed to be supported in NR at last meeting. In [1], we discussed the application scenarios for UL and DL based measurement respectively, and we proposed to support DL based measurement for L1/L2 beam management, and L3 NR cell reselection for idle UE[2, 3]. 
3 DL-based RRM Measurement
3.1 DL-based measurement for DL L1/L2 beam management

When intra-TRP and inter-TRP beamforming procedure within an NR cell, DL beam based RRM measurement needs to be considered to perform beam switch/refinement. Beam change is more frequent when UE moves within an NR cell. Therefore, beam based RRM procedure is more dynamic. In order to implement this dynamic beam switch/refinement, fast BMI (beam measurement information) report is needed. For example, these reports can be fed back to an NR cell by PUSCH/PUCCH like feedback channel. 
Different from LTE, the definition on report event for DL beam based RRM procedure needs to be considered. For example, multiple beams’ combination in beam based procedure is preferred to further enhance coverage. Therefore, new report events for supporting DL beam based RRM measurement need to be defined, e.g. average BMI report of multiple beams. 
In general, the corresponding RS design to support DL beam based RRM measurement can be on a beam basis. The requirement of fast beam tracking/refinement and less overhead should also be considered, e.g. semi static beam RS for beam tracking and UE specific RS for fast beam tracking/refinement. UE performs DL measurements through RS ports for which the UE is not aware of the TRP to port mapping. 
Proposal 1:  Dynamic BMI (beam measurement information) report and report event for DL beam based RRM measurement need to be studied in NR. 
3.2 DL-based RRM measurement for cell/beam reselection
For idle UE, NR cell/beam reselection should rely on DL reference signal. We suggest DL measurement can be also used for NR cell/beam reselection. 
The difference between DL measurement for cell/beam reselection for idle UE and DL measurement for L1/L2 beam management may include:
(1)L3 filtered measurement is used for cell/beam reselection for idle UE, while L1/L2 based measurement is used for DL L1/L2 beam management. 
(2)Some measurement quality for cell/beam reselection may be used for DL L1/L2 beam management.
(3)Long term measurement and event triggered report is used for cell/beam reselection and short term and dynamic triggered report is used for DL L1/L2 beam management.
However, DL measurement for cell/beam reselection for idle UE is similar to the DL measurement for L1/L2 beam management in many aspects. For example, beam sweeping and the corresponding beamformed reference signal can be reused for the two procedures. In addition, common information for beam related quality can also be reused. It is necessary to further study the relationship between DL measurement for cell/beam reselection for idle UE and DL measurement for L1/L2 beam management.  
Proposal 2: Reusing of the DL measurement design for cell/beam reselection and DL L1/L2 beam management should be studied in NR. 
4 Conclusions 
Proposal 1:  Dynamic BMI (beam measurement information) report and report event for DL beam based RRM measurement need to be explored in NR. 
Proposal 2: Reusing of the DL measurement design for cell/beam reselection and DL L1/L2 beam management should be further studied in NR. 
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� An NR cell corresponds to one or multiple TRP(s).





