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1 Introduction
NR supports multiple numerologies. In RAN1 NR adhoc meeting, TR38.802 (R1-1700590) with agreements of numerologies was approved. 

In LTE, the RRM requirement is determined by the measurement bandwidth. The measurement bandwidth is in unit of MHz or number of RB. 50 RBs equal to 10 MHz since subcarrier spacing is always15kHz.

However in NR, different numerologies are supported. 10MHz may equal to e.g. 50/100/150 RBs since the subcarrier spacing is different. Therefore it is necessary to discuss how to determine RRM requirements over different numerologies.

This paper provides discussion over RRM requirements over different numerologies
2 Discussion on RRM requirement over different numerologies

Numerologies will impact RRM requirement. For a given bandwidth in unit of RB, different subcarrier spacing will determine how many REs are available for measurement during a given time, thus impact measurement accuracy and measurement period requirement.

In LTE, only numerology with 15kHz subcarrier spacing is supported. For NR, multiple numerologies are supported. Therefore, an extra dimension of numerologies will also affect RRM requirement, along with bandwidth, SNR side conditions. Therefore it is worth while to discuss how to define RRM requirements over different numerologies for a given bandwidth and side conditions.

RRM requirements are generally associated with reference signal measurement performance to obtain signal strength (RSRP/RSRQ requirement) and timing information (RSTD, UE Rx-Tx measurement and UE Tx timing requirement). 
RRM requirements are generally related to reference signal measurement. The measurement performances are generally determined by the number of reference signal REs within a given measurement period. For a given bandwidth in unit of RB, different subcarrier spacing will determine how many REs available for measurement. Thus it is beneficial to define a basic requirement based on 15KHz subcarreir spacing numerology. The measurement period requirements over different numerologies with different subcarrier spacing are derived by scaling a basic requirement of 15KHz subcarrier spacing by an integer N.

Proposal1: Determine RRM requirements metrics from options below.


Option1: RRM requirements are determined by the RB number

· Define basic RRM requirements based on 15KHz subcarrier spacing numerology

· The measurement period requirements over different numerologies with different subcarrier spacing are derived by scaling a basic requirement of 15KHz subcarrier spacing by an integer N.

Option2: RRM requirements are determined by the absolute bandwidth
· Aim to define a single measurement period for different carrier spacing.

NR supports different numerologies and different services, ie. eMBB/URLLC. Different accuracy requirements may be needed for different services. However, there are too many combinations of numerology, bandwidth and UE capabilities. It would be hard to define RRM requirements for each combination. Thus it is beneficial to aim to maintain the same accuracy requirements over different numerologies for a given bandwidth, side conditions and services.
Proposal2: Aim to maintain the same accuracy requirements over different numerologies for a given bandwidth, side conditions and services. 

LTE RRM requirements are generally defined assuming that measurement bandwidth remains unchanged. NR may have dynamical measurement bandwidth over time. At least for single carrier operation, NR should allow a UE to operate in a way where it receives at least downlink control information in a first measurement bandwidth and where the UE is not expected to receive in a second measurement bandwidth that is larger than the first measurement bandwidth within less than X µs. 

NR dynamical measurement bandwidth will impact NR RRM requirements. If during the measurement period the measurement bandwidth is changed, the measurement performance will change accordingly.. RRM requirements need to include the scenario that measurement bandwidth changes over time. It is possible that measurement bandwidth could change to many values. UE needs to report the measurement results in time while guarantee the accuracy performance. It would be hard to define the measurement period requirement for every possible case. Therefore it is worthwhile to study how to define RRM requirements if measurement bandwidth changes over time.
Proposal3: Study how to define RRM requirements if measurement bandwidth changes over time.
3 Conclusion

This contribution discusses on RRM requirements over different numerologies.

Proposal1: Determine RRM requirements metrics from options below.


Option1: RRM requirements are determined by the RB number

· Define basic RRM requirements based on 15KHz subcarrier spacing numerology

· The measurement period requirements over different numerologies with different subcarrier spacing are derived by scaling a basic requirement of 15KHz subcarrier spacing by an integer N.

Option2: RRM requirements are determined by the absolute bandwidth
· Aim to define a single measurement period for different carrier spacing.

Proposal2: Aim to maintain the same accuracy requirements over different numerologies for a given bandwidth, side conditions and services. 

Proposal3: Study how to define RRM requirements if measurement bandwidth changes over time.
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