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1. Introduction
In this document we discuss the definition of gap assisted measurement for NR measurement.
2. Discussion
RAN2 already agreed not to define the UE capability for the need for measurement gap for NR measurement in release-15. The network still needs to know whether it should configure measurement gap or not for intra-frequency and inter-frequency measurements.

The definition of intra-frequency measurement and inter-frequency measurement provided by RAN4 in [1] below does NOT seem to help determining a given measurement requires measurement gap. This is because for both intra-frequency measurement and inter-frequency measurement, the definitions do not refer to whether the measured signal is in or out of UE’s active BWP.
	· SS block (SSB) based RRM Measurements:

· SSB based Intra-frequency Measurement: A measurement is defined as a SSB based intra-frequency measurement provided the center frequency of the SSB of the serving cell and the center frequency of the SSB of the neighbour cell are the same, and the subcarrier spacing of the two SSBs are also the same.
· SSB based Inter-frequency Measurement: A measurement is defined as a SSB based inter-frequency measurement provided the center frequency of the SSB of the serving cell and the center frequency of the SSB of the neighbour cell are different, or the subcarrier spacing of the two SSBs are different.
· The above SSB based measurement definitions assume that the same cell transmits only one SSB.

· CSI-RS based RRM Measurements:

· CSI-RS based Intra-frequency Measurement: A measurement is defined as a CSI-RS based intra-frequency measurement provided the bandwidth of the CSI-RS resource on the neighbour cell configured for measurement is within the bandwidth of the CSI-RS resource on the serving cell configured for measurement, and the subcarrier spacing of the two CSI-RS resources are the same.
· CSI-RS based Inter-frequency Measurement: A measurement is defined as a CSI-RS based inter-frequency measurement provided the bandwidth of the CSI-RS resource on the neighbour cell configured for measurement is not within the bandwidth of the CSI-RS resource on the serving cell configured for measurement, or the subcarrier spacing of the two CSI-RS resources are different.


RAN4 indeed defines the conditions for gap-less measurement in TS38.133.

	9.2.1       Introduction

[…]
The UE can perform intra-frequency SSB based measurements without measurement gaps under the following conditions:

· the SSB is completely contained in the downlink operating bandwidth of the UE, and;

· the SSB has the same subcarrier spacing as the downlink data transmission to the UE, and;

· the UE is measuring on FR1;
· the serving cell data transmissions to the UE have the same subcarrier spacing as the SSB to be measured


This seems to imply however that the need of measurement gap can be changed with the active BWP switch because one configured BWP may cover the measured signal and another may not cover the measured signal. We do not think it is a good idea to have to turn the measurement gap on-and-off based on whether UE’s current active BWP covers the measured signal or not. We therefore propose to specify that the measurement gap is needed unless all configured BWPs covers the measured signal of the intra-frequency measurement.
It should be noted that RAN4 defines the above conditions only for intra-frequency measurement. So for inter-frequency measurement, the assumption seems that the UE always requires measurement gap regardless of whether UE’s active BWP covers the measured signal or not.
Proposal 1:
The first condition for gap-less intra-frequency measurement defined by RAN4 should be understood as follows: “the SSB is completely contained in the downlink operating bandwidth of the UE all DL BWPs configured for the corresponding serving cell”.
In LTE, TS36.300 has the description of types of measurements and whether they are “gap assisted” or not (see Annex). RAN2 should discuss if they would like to introduce a similar description for NR measurements in NR stage-2.
Proposal 2:
If the proposal 1 is agreed, RAN2 should discuss if any change for clarification is necessary in the standard.
Proposal 3:
RAN2 to confirm that the UE always requires measurement gap for inter-frequency measurement regardless of whether UE’s active DL BWP contains the measured signal or not.
3. Conclusion
In this document we looked at how the network could determine whether the UE needs measurement gap for intra-frequency and inter-frequency measurements. We suggest RAN2 to discuss the following proposals.
Proposal 1:
The first condition for gap-less intra-frequency measurement defined by RAN4 should be understood as follows: “the SSB is completely contained in the downlink operating bandwidth of the UE all DL BWPs configured for the corresponding serving cell”.

Proposal 2:
If the proposal 1 is agreed, RAN2 should discuss if any change for clarification is necessary in the standard.
Proposal 3:
RAN2 to confirm that the UE always requires measurement gap for inter-frequency measurement regardless of whether UE’s active DL BWP contains the measured signal or not.
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-    Same carrier frequency and cell bandwidths (Scenario A): an intra-frequency scenario; not measurement gap assisted.
-    Same carrier frequency, bandwidth of the target cell smaller than the bandwidth of the current cell (Scenario B): an intra-frequency scenario; not measurement gap assisted.
-    Same carrier frequency, bandwidth of the target cell larger than the bandwidth of the current cell (Scenario C): an intra-frequency scenario; not measurement gap assisted.
-    Different carrier frequencies, bandwidth of the target cell smaller than the bandwidth of the current cell and bandwidth of the target cell within bandwidth of the current cell (Scenario D): an inter-frequency scenario; measurement gap-assisted scenario.
-    Different carrier frequencies, bandwidth of the target cell larger than the bandwidth of the current cell and bandwidth of the current cell within bandwidth of the target cell (Scenario E): an inter-frequency scenario; measurement gap-assisted scenario.
-    Different carrier frequencies and non-overlapping bandwidth, (Scenario F): an inter-frequency scenario; measurement gap-assisted scenario.
-    Same carrier frequency, the operating frequency of the bandwidth reduced low complexity (BL) UE or the UE in Enhanced Coverage is not guaranteed to be aligned with the center frequency of the current cell (Scenario G): an intra-frequency scenario; measurement gap assisted scenario.
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Figure 10.1.3-1: Inter and Intra-frequency measurements scenarios
3GPP


