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1.
Introduction
In the previous RAN1 NR ad-hoc meeting, the following agreements were made.
	Agreements:
· Regarding the SS block based RRM measurement timing configuration (SMTC) i.e., measurement window periodicity/duration/offset information for UE RRM measurement per frequency carrier,

· For intra-frequency CONNECTED mode measurement, up to two measurement window periodicities can be configured

· UE can be informed of which cell(s) is associated with which measurement window periodicity

· For cell(s) that is not listed, longer measurement window periodicity is used

· Single measurement window offset and duration are configured per frequency carrier

· For IDLE mode measurements, only single SMTC is configured per frequency carrier

· For inter-frequency CONNECTED mode measurements, only single SMTC is configured at least per frequency carrier

· RAN1 asks RAN4 if there is any concern for inter-frequency measurement based on single SMTC or multiple SMTCs across different frequency carriers
Agreements:
· Following CSI-RS properties for RRM measurement for L3 mobility are supported in NR

· Configurable periodicity (as already agreed)

· {5, 10, 20, 40, [80, 160]} ms are supported

· This does not mean periodicity will be configured per CSI-RS resource

· Configurable transmission bandwidth (as already agreed)

· FFS candidate values

· Configurable measurement bandwidth (as already agreed) and frequency location

· At least minimum carrier bandwidth for each frequency band/range and at least one additional wider bandwidth for each SCS (e.g., maximum UE bandwidth) are supported

· FFS other candidate values for wider bandwidth for each SCS

· Measurement of CSI-RS in subband/bandwidth part which may or may not contain SS Blocks is supported

· Configurable parameters for sequence generation 

· Configurable numerology

· For each frequency range, subcarrier spacing values applicable to data, CSI-RS for beam management and SS block in the frequency range are supported

· Association between CSI-RS for RRM measurement and SS block

· It is assumed that property of spatial QCL between SS block and CSI-RS for beam management will be reused

· Configurable CSI-RS time/frequency resource (as already agreed)

· CSI-RS design including RE mapping and density for beam management is assumed as baseline

· Note that above properties are relevant for RAN4 RRM measurement evaluations and not intended to be an exhaustive list of properties




In this contribution, it is addressed on the measurement gap issues relevant for RAN2 considering the progress of RAN1 and 4.
2.
Discussion 
According to RAN1 agreement below, one single SS block based RRM measurement timing configuration (SMTC) is configured per frequency carrier. 
	–
For inter-frequency CONNECTED mode measurements, only single SMTC is configured at least per frequency carrier


This means that a measurement gap should be union of all SMTCs of all frequencies to be measured. As the number of inter-frequencies to be measured increases, the more gap should be allocated. If measurement gap is configured in single frequency, the substantial portion of time is used for measurement. In order to avoid overloaded situation in one single carrier, it should be allowed to have measurement gap per frequency as in LTE. In addition, similar to the motivation of per frequency measurement gap in LTE, measurement gap per frequency is necessary to maximize the efficiency of RF chains of the UE.
Proposal 1 Measurement gap per frequency is supported.

In LTE, measurement gap is only necessary for performing inter-frequency measurement. However, considering beam forming in NR, measurement gap is required even for intra-frequency measurement, when Rx beam switching is performed from serving cell to target cell at UE. Hence, in RAN4, the definition of NR intra-frequency is still under the discussion. For analysis on definition of NR intra-frequency, various scenarios has to be taken into account as in following figures [1]. For NR inter-frequency measurement, MG is needed regardless of Rx beam switching if UE does not have multiple RF chain.
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Regardless of definition of NR intra-frequency, for measurement of serving cell, there are 2 different measurement definitions based on the assumption that measurement of serving cell is intra-frequency measurement. One is intra-frequency measurement without measurement gap and another is intra-frequency measurement with measurement gap. 
Proposal 2 For intra-frequency with gap is introduced for serving cell measurement.

Currently, in last meeting of RAN4, it was agreed as following with regard to measurement gap length/period.
	· MGL:
· For SS block based cell identification and measurement, 6ms MGL is used as baseline 
· The requirement shall apply provided that at least the subset of measurement gap contains the 5ms window of SS blocks;
· MGRP
· 40ms, 80ms could be a starting point for defining MGRP in NR.
· For NSA, MGRP for NR measurement shall not be smaller than 40ms.


Considering 160ms SSBP, additional MGRP is deemed necessary since with 40/80 ms MGRP, the unnecessary measurement gap in which there is no SSBP is allocated. This would cause unnecessary interruption in serving cell. 
Proposal 3 Introduce a new value 160ms for MGRP.

3.
Conclusion
In this contribution, measurement gap related issues are addressed and proposed as follows.
Proposal 1 Measurement gap per frequency is supported.
Proposal 2 For intra-frequency with gap is introduced for serving cell measurement.

Proposal 3 Introduce a new value 160ms for MGRP.
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