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1. Introduction
RAN2 in AH#1807 meeting discussed the definition of gap assisted measurements, but no conclusion was reached.
	R2-1809489
Definition of "gap assisted" measurement
Qualcomm Incorporated
discussion
Rel-15
NR_newRAT-Core

=>
Offline activity to consider previous agreements regarding the need for gaps to be provided by the network and check which configurations of MOs, gap, and BWPs do and do not need to be supported by the UE. Ensure that this is clear from stage 3 or stage 2 specs. (Offline discussion #43, Qualcomm)

-
Update from offline discussion: The discussion did not converge at this meeting.

=>
Topic is postponed to the next meeting


This document revisits and tries to resolve the issue.
2. Discussion
We would like to emphasize again the fact that RAN2 must standardize the conditions where measurement gaps are needed for measurements. This is because 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 measurements.

TS38.300 defines the intra-frequency measurement and inter-frequency measurement as follows based on the input provided by RAN4 in [1], and refers to gap-assisted and non-gap-assisted measurements. The current text however does NOT really help the network determining whether a given measurement requires measurement gap or not.
	9.2.4
Measurements
[…]
Intra-frequency neighbour (cell) measurements and inter-frequency neighbour (cell) measurements are defined as follows:

-
SSB based intra-frequency measurement: a measurement is defined as an 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 is also the same.

-
SSB based inter-frequency measurement: a measurement is defined as an 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 is different.

NOTE:
for SSB based measurements, one measurement object corresponds to one SSB and the UE considers different SSBs as different cells.

-
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 is 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 is different.
[…]

Whether a measurement is non-gap-assisted or gap-assisted depends on the capability of the UE, the active BWP of the UE and the current operating frequency. In non-gap-assisted scenarios, the UE shall be able to carry out such measurements without measurement gaps. In gap-assisted scenarios, the UE cannot be assumed to be able to carry out such measurements without measurement gaps.


RAN4 indeed defines the conditions for gap-less measurement in TS38.133. It should be noted that only intra-frequency SSB based measurement is mentioned.
	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


In AH#1807 meeting, some companies expressed their opinion that the UE could still perform inter-frequency measurements as long as UE’s active DL BWP contains the measured resource. Also some companies were uncertain about the need of measurement gaps for inter-RAT E-UTRA measurement.
It is our view that RAN2 should not keep this issue open any longer at this late stage of release-15. We suggest that RAN2 stick to the current status of RAN4 specification at least for release-15 and look into optimizations in future releases.
Proposal 1:
In release-15, gap-less measurement is supported only for SSB-based intra-frequency measurement as defined in the current RAN4 specification
Proposal 1-a:
Send an LS to RAN4 to inform the RAN2 decision according to the proposal 1.
Proposal 1-b:
Capture the proposal 1 in TS38.300 (text proposal below).
	9.2.4
Measurements

[…]

SSB based intra-frequency measurement can be either gap-assisted or non-gap-assisted according to the requirement defined in 3GPP TS 38.133 [13]. Measurement of any other type is always gap-assisted in this version of the specification.


If the proposal 1 cannot be agreed, we propose to send an LS to RAN4 to ask them investigating if any other types of gap-less measurement can be supported in release-15.
Proposal 2:
If the proposal 1 is not agreed, RAN2 should send an LS to RAN4 to ask them investigating if any other types of measurement without measurement gaps can be supported in release-15.
3. Conclusion
In this document we looked at how the network could determine whether the UE needs measurement gap for measurements. We suggest RAN2 to discuss the following proposals.
Proposal 1:
In release-15, gap-less measurement is supported only for SSB-based intra-frequency measurement as defined in the current RAN4 specification

Proposal 1-a:
Send an LS to RAN4 to inform the RAN2 decision according to the proposal 1.

Proposal 1-b:
Capture the proposal 1 in TS38.300 (text proposal provided)

Proposal 2:
If the proposal 1 is not agreed, RAN2 should send an LS to RAN4 to ask them investigating if any other types of measurement without measurement gaps can be supported in release-15.
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