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1 Introduction

In RAN4#84, the definition of intra-frequency and inter-frequency measurements was agreed and sent to RAN2 in LS[1], and furthermore in RAN4#84bis, the LS on gaps for SS block measurement in NR was sent to RAN2 in [2].
In this contribution, we will discuss the gap assisted measurement in NR according to the definition of inter/intra frequency measurement and propose text proposal to 38.300
2 Discussion 
2.1 Measurement Gap for serving cells measurement 
The definitions of intra-frequency and inter-frequency measurements and has reached the following conclusion on their definitions in LS[1]:

· 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.
The only open issue for the definitions is that it is not clear for the cell transmitting multiple SSBs. However since in last RAN2 meeting, it was agreed that for a UE, each cell has as single associated SSB in frequency and the UE will perform RRM measurement based on that SSB as below:
For a UE, the PCell, PSCell and each SCell has a single associated SSB in frequency (RAN1 terminology is the is the 'cell defining SSB')

The cell defining SS block is considered as the time reference of the serving cell, and for RRM serving cell measurements based on SSB (irrespective of which BWP is activated).

In that case, for UE perspective, we don’t need to address the scenario where a cell transmits multiple SSBs and thus we can include the definitions of intra-frequency and inter-frequency measurements in the LS to the 38.300.

Proposal 1: Capture the definitions of intra-frequency and inter-frequency measurements in the RAN4 LS to the 38.300.
2.2 Measurement Gap for SS based measurement 

According to RAN4’s agreement in LS [2], the UE would need gap for measurement below:

-
SSB based Intra-frequency measurement and the intra frequency SS burst is not within the UEs active bandwidth part; gap assisted.
-
[FFS] SSB based Intra-frequency measurement with a different numerology between data/control and SS block; and gap assisted.
-
[FFS]SSB based Intra-frequency measurement on FR2; gap assisted.
-
SSB based Inter-frequency measurement; gap assisted.
The UE would not need gap for measurement only for the scenarios:

-
SSB based Intra-frequency measurement on FR1 with same numerology between data/control and SS block and the intra frequency SS burst is within the UEs active bandwidth part; not measurement gap assisted.
The FR1 is frequency below 6GHz, and the FR2 is the frequency above 26GHz (mmW).

Proposal 2: Capture the gap assisted measurement and non-gap assisted measurement scenario for SS based measurement in 38.300 as below:
-
SSB based Intra-frequency measurement on FR1 [FFS] with same numerology between data/control and SS block and the intra frequency SS burst is within the UEs active bandwidth part; not gap assisted.

-
SSB based Intra-frequency measurement and the intra frequency SS burst is not within the UEs active bandwidth part; gap assisted.
-
[FFS] SSB based Intra-frequency measurement with a different numerology between data/control and SS block; gap assisted.
-
[FFS]SSB based Intra-frequency measurement on FR2; gap assisted.
-
SSB based Inter-frequency measurement; gap assisted.
3 Conclusion
In this contribution, we discussed the intra-frequency measurement, inter-frequency measurement, and gap assistant measurement, and propose:

Proposal 1: Capture the definitions of intra-frequency and inter-frequency measurements in the RAN4 LS to the 38.300.
Proposal 2: Capture the gap assisted measurement and non-gap assisted measurement scenario for SS based measurement in 38.300 as below:

-
SSB based Intra-frequency measurement on FR1 [FFS] with same numerology between data/control and SS block and the intra frequency SS burst is within the UEs active bandwidth part; not gap assisted.

-
SSB based Intra-frequency measurement and the intra frequency SS burst is not within the UEs active bandwidth part; gap assisted.
-
[FFS] SSB based Intra-frequency measurement with a different numerology between data/control and SS block; gap assisted.
-
[FFS]SSB based Intra-frequency measurement on FR2; gap assisted.
-
SSB based Inter-frequency measurement; gap assisted.

The proposed TP according to the proposals are shown in the annex.
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5 Annex (TP for 38.300)
9.2.4
Measurements

In RRC_CONNECTED, the UE measures multiple beams (at least one) of a cell and the measurements results (power values) are averaged to derive the cell quality. In doing so, the UE is configured to consider a subset of the detected beams: the N best beams above an absolute threshold. Filtering takes place at two different levels: at the physical layer to derive beam quality and then at RRC level to derive cell quality from multiple beams. Cell quality from beam measurements is derived in the same way for the serving cell(s) and for the non-serving cell(s). Measurement reports may contain the measurement results of the X best beams if the UE is configured to do so by the gNB.

-----------------------------------Text omitted-------------------------------
-
The number of non-serving cells to be reported can be limited through configuration by the network;

-
Cells belonging to a blacklist configured by the network are not used in event evaluation and reporting, and conversely when a whitelist is configured by the network, only the cells belonging to the whitelist are used in event evaluation and reporting;

-
Beam measurements to be included in measurement reports are configured by the network (beam identifier only, measurement result and beam identifier, or no beam reporting).
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 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.
-
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.
Whether a measurement is non gap assisted or gap assisted depends on the UE's capability and the current operating frequency. The UE determines whether a particular cell measurement needs to be performed in a transmission/reception gap and the scheduler needs to know whether gaps are needed:

-
SSB based Intra-frequency measurement on FR1(below 6GHz) with same numerology between data/control and SS block and the intra frequency SS burst is within the UEs active bandwidth part; not gap assisted.

-
SSB based Intra-frequency measurement and the intra frequency SS burst is not within the UEs active bandwidth part; gap assisted.
-
[FFS] SSB based Intra-frequency measurement with a different numerology between data/control and SS block; gap assisted.
-
[FFS]SSB based Intra-frequency measurement on FR2(above 6GHz); gap assisted.
-
SSB based Inter-frequency measurement; gap assisted.
FFS on the CSI-RS based measurement
For monitoring of multiple frequency layers with gaps, if the UE is capable of measuring FR1/FR2 with independent measurement gap, UE could be configured to measure EUTRAN/FR1 and FR2 with independent and potentially different gap patterns (including no gap pattern), otherwise the UE could be configured with single gap pattern to measure in either EUTRAN and/or FR1 and/or FR2.
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