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In NR system with beam-forming, measurement gaps design may be quite different from LTE. 
In RAN1#89 meeting, the following agreements were made SS block transmission:
	Agreements:
· The transmission of SS blocks within SS burst set is confined to a 5 ms window regardless of SS burst set periodicity
· Within this 5 ms window, number of possible candidate SS block locations is L
…


In NR AH#2 meeting, RAN1 made the following agreements about measurement based on SS block:
	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


In addition, RAN4 had the following agreements about MGL and MGRP in the same meeting:
	· 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;
CSI-RSRP measurement FFS
· 40ms, 80ms could be a starting point for defining MGRP in NR
· For NSA, MGRP for NR measurement shall not be smaller than 40ms.


In brief, RAN1 and RAN4 have made decisions on the baseline design of measurement timing configuration and measurement gap length. In this contribution, we study some remaining issue about measurement gaps, from RAN2 point of view.
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Gaps for inter-frequency measurements
[bookmark: _GoBack]In LTE, a measurement gap pattern consists of a fixed 6 ms measurement gap length (MGL), a configurable measurement gap repetition period (MGRP), and a configurable measurement gap offset. When measuring NR cells on different frequencies, if the cells to be measured have different SS burst set patterns, a single measurement gap pattern may not be able to measure all these cells. Figure 1 illustrates the problem. Assume Frequency 1 is the serving frequency, the measurement gap pattern does not allows measurement on Frequency 2 since the SS burst pattern is not aligned. In contrast, the gap pattern allows measurement on Frequency 3. Notice that the SS bursts of Frequency 1 and 3 are not perfectly aligned (due to e.g., different beam-forming configurations on different frequencies), but as long as the 5 ms windows that confine the SS bursts are aligned, the measurement can be done in a 6 ms measurement gap.


Figure 1.	Single measurement gap pattern with different SS burst set patterns
One way to allow the measurement of cells with different SS burst set patterns is to use multiple measurement gap patterns. However, this increases UE power consumption and complicates UE measurement behaviour. If there is some kind of synchronization among cells so that SS burst set patterns of different cells are aligned, UE can use a single measurement gap pattern to measure multiple cells. 
Observation 1:	If there is some kind of synchronization of SS burst set among cells, UE can use a single measurement gap pattern to measure multiple cells.
Proposal 1:	A single measurement gap pattern is used to measure cells on different frequencies.
Gaps for measurements on CSI-RS and NR-SS
In addition to NR-SS, RRM in NR may also be based on CSI-RS. 
Option 1:	Two independent measurement gap configurations for SS block and the other for CSI-RS.
Option 2:	A single measurement gap configuration, where each gap is used for only SS block based measurement or only CSI-RS based measurement.
Option 3:	A single measurement gap configuration, where each gap is shared by both SS blocks and CSI-RSs.
From RAN2 point of view, Option 3 is preferred as it results in simplest UE measurement behaviour and lowest power consumption. The UE is configured with a simple pattern, and in each gap it measures NR-SS and CSI-RS, if available. The applicability depends on RAN1 design of CSI-RS, e.g., CSI-RS may need to be configured close to SS blocks.
Proposal 2:	When both NR-SS and CSI-RS are to be measured, the UE applies a single measurement gap configuration, where each gap is shared by both SS blocks and CSI-RSs. This needs to be confirmed by RAN1.
Conclusion
We have the following observation:
Observation 1:	If there is some kind of synchronization among cells, UE can use a single measurement gap pattern when measuring multiple cells.
It is proposed to discuss and decide on the following proposals:
Proposal 1:	A single measurement gap pattern is used to measure cells on different frequencies.
Proposal 2:	When both NR-SS and CSI-RS are to be measured, the UE applies a single measurement gap configuration, where each gap is shared by both SS blocks and CSI-RSs. This needs to be confirmed by RAN1.
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