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1. Introduction
In last meeting, RAN4 have initial discussion on NR RRM requirements, and some issues have been extensive discussed and identified. A WF [1] has been agreed as guideline for RAN4#80bis, which is copied as following:
	The following issues were identified in RAN4#80 as being important for RAN4 to study in greater detail for RAN4#80bis to progress with the studies on NR RRM. Interested companies are invited to contribute on the following topics:

· Progress in other WG

· Evaluate decisions made in RAN1/2/3 August meeting round and investigate likely impacts to future RAN4 RRM requirements and testing. Topics may include:

· Necessary metric and requirements for beam management measurements

· Necessary metric and requirements for NR mobility types eg Intra-cell mobility, Inter-cell mobility, interRAT mobility etc

· RRC states for NR

· Measurement gaps for NR

· Impact on RRM requirements from:

· Flexible bandwidth
· Flexibility of subcarrier spacing and multiple numerologies
· Mobility procedures (both UE and BS)

· Antenna configuration, e.g., whether the requirements are the same or different for measurements based on beamforming and omni-directional antennas, and applicability of beamforming related requirementsfor different frequency ranges.

· DRX and DTX in UE and network
· Impact of NR beamforming techniques, and how to specify generic requirements covering eg analog, digital, or hybrid beamforming
· Feasibility of band agonositc RRM requirements, e.g. whether generic RRM requirements can be specified for both <6GHz and >6GHz cases 

· Other aspects including studies related to UE capabilities are not precluded

· Investigations on specification structure

· This should take account of scalability eg so that requirements covering eMBB, URLLC, MTC are introduced and a structure is needed such that common RRM requirements and feature-specific RRM requirements can be introduced over the lifetime of NR without compromising the readability of the specification
· Interested companies are invited to investigate suitable specification structures (eg TS skeleton proposals).
· Investigations on NR measurements by taking both power saving and measurement delay into consideration

· Considering both network and UE energy saving and measurement delay


In this contribution, based on the latest agreements reached in RAN1/2, we will further investigate the impact on RRM of the aspects listed in the WF for NR.
2. Discussion
2.1
Beam management measurement
In NR, beam forming with large antenna array is used to ensure the coverage for the mobile communication at the high frequency band, i.e.>6GHz. Therefore, the measurements requirements for beam at both TRP and UE are needed for cell/TRP and beam selection/switching operation. Currently, there is no agreement yet in RAN1 regarding beam level measurement, however it is inevitable. Companies are proposing whether to use CSI-RS or new RS called BRS (Beam-specific reference signal), difference is only the name but function is similar. Hence, this new RS is expected to be used not only for the cell/TRP specific mobility measurement but also for the beam specific mobility measurement.
Observation 1: If the new RS is introduced, it is expected to be used not only for the cell/TRP specific mobility measurement, but also for the beam specific mobility measurement.
In last RAN1#86 meetings, some agreements on L1/L2 beam management were reached, which are copied as following:
	· 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 

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


For inter TRP and intra beam measurement, UE doesn’t know whether the beems are from the same TRP or from different TRP. So, the source of beems is agnostic to UE. In order to perform beam sweep, UE has to monitor a number of beam, which will introduce additional delays for measurement requirements. If analog beamforming is used, the UE can only monitor one beam at a time. There will be a longer delay for measurement. With hybrid beamforming, the UE can monitor number of beams simultaneously. There will be a shorter delay for measurement. Base on above discussion, the additional delays due to beam sweep depend on the approach used for beam sweep, the number of swept beams and beam pair switching periodicity etc.
Observation 2: Beam sweep will introduce additional delays for measurement requirements. And these additional delays depend on the approach used for beam sweep, the number of swept beams and beam pair switching periodicity etc. 
Regarding the beam pair selection and reselection for beam management, UE could choose the best beamform between TX and RX based on the beam level measurement. During the beam sweep period, UE will measure the RSRP of each beam and select beam pair for TX beam and RX beam according to beam performance metric, i.e. the RSRP of the best beam pair between all TX beams and RX beams, or the N-best RSRPs of the beams pairs between all TX beams and RX beams, which is greater than a specific threshold.
Observation 3: It is recommended to investigate the feasibility of beam level measurement performance metric for beam management. 
2.2
Measurement gaps for NR 

In NR, the UE is expected to beam sweep and UE need to measure different beams from intra TRPs or inter TRPs. Measurement gap may be required to use not only for the cell/TRP specific mobility measurement but also for the beam specific mobility measurement. And measurement gap in NR could also be used for NR and other inter-RAT measurement, i.e. LTE system.
Observation 4: It is recommended to investigate measurement gap for NR.
3. Conclusion
In this paper, we discussion some topics listed in the WF [1] for NR RRM, and we give the following observations related to these topics.
Observation 1: If the new RS is introduced, it is expected to be used not only for the cell/TRP specific mobility measurement, but also for the beam specific mobility measurement.
Observation 2: Beam sweep will introduce additional delays for measurement requirements. And these additional delays depend on the approach used for beam sweep, the number of swept beams and beam pair switching periodicity etc.
Observation 3: It is recommended to investigate the feasibility of beam level measurement performance metric for beam management.

Observation 4: It is recommended to investigate measurement gap for NR.
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