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Introduction
In the RAN4#83 meeting, the initial discussion on definition of intra-frequency and inter-frequency was raised during the discussion of UE measurement capabilities. Whether the definition of intra-frequency and inter-frequency for LTE can be reused in NR should further discuss. The related discussion was captured in following WF [1].  

	1.2   Measurement capabilities
· Companies are encouraged to discuss whether RAN4 should involved in discussion of definitions of intra-frequency and inter-frequency.
· Further evaluate the capabilities for number of interfrequency ad inter-RAT frequency layers to measure
· Further evaluate the need for FDD/TDD differentiation in the number of carriers to measure
· Further discussion on the methodology for determining capability for number of cells, number of beams etc to measure



In this contribution, we would like to share some considerations on definition of intra/inter frequency for NR and provide our proposals.
Discussion   
In LTE E-UTRAN measurements to be performed by a UE for mobility are classified as below:
· Intra-frequency E-UTRAN measurements
· Inter-frequency E-UTRAN measurements
· Inter-RAT measurements for UTRAN and GERAN
· Inter-RAT measurements of CDMA2000 HRPD or 1xRTT frequencies
For each measurement type a measurement identity is used by E-UTRAN when configuring measurements as well as by the UE when reporting results of the measurements. Measurement quantities and reporting events are considered separately for each measurement type. 
In LTE, intra-frequency neighbour (cell) measurements are performed by the UE when the current and target cell operates on the same carrier frequency, it means that the centre frequency of target cell shall be the same with the current cell. Figure 1 is illustrated three types of intra-frequency scenarios.


Figure 1: Different types of intra-frequency scenarios
Inter-frequency neighbour (cell) measurements are performed by the UE when the neighbour cell operates on a different carrier frequency, compared to the current cell. It means that the centre frequency of target cell shall be different with the current cell. Figure 2 is illustrated three types of inter-frequency scenarios.


Figure 2: Different types of inter-frequency scenarios
For eMTC case, since the serving cell bandwidth is not the same with UE channel bandwidth and the PSS/SSS signals are only transmitted in the centre 6 PRBs, an eMTC UE is expected to perform a narrowband retuning operation for intra-frequency measurements. Although measurement gap is needed to allow the UE perform measurements, we could consider such measurement is intra-frequency measurement. The reason is that the neighbour cell measurements performed by the UE are in the same cell band and the serving cell and target cell operates on the same centre frequency of carrier frequency, as shown in figure 3. Thus, the centre frequency of target cell shall be the same with the current cell. 


Figure 3: Intra-frequency for eMTC UEs
For LTE, from the presentation of intra/inter frequency scenarios, we observe that the criteria for distinguishing intra-frequency or inter-frequency is whether the centre frequency of target cell is the same with the serving cell.

In NR, the similar mechanism of intra/inter frequency determination could be introduced, that is if the target cell and serving cell have the same centre frequency, the target cell can be considered as a intra-frequency cell, otherwise, it is a inter-frequency cell. Figure 4 illustrated some different intra-frequency and inter-frequency scenarios for NR, for the UE, Cell 2 can be considered as a intra-frequency cell, however, Cell 1,3,4 can be considered as inter-frequency cell.  


Figure 4: Some intra/inter frequency scenarios in NR
Since the flexible channel bandwidth was supported in NR, the UEs should be able to operate on a part of the gNB channel bandwidth. As consequence, the serving cell bandwidth is not always the same with UE channel bandwidth. We can refer to eMTC case, if the neighbour cell has same centre frequency regardless whether it’s bandwidth is same with serving cell or not, we could consider such neighbour cell as a intra-frequency cell.

Based on above considerations, we make the proposal as follows:
Proposal: In NR, the criterion for defining intra-frequency or inter-frequency is whether the centre frequency of target cell is the same with the serving cell or not.
Conclusions
In this contribution, we discuss the definition of intra/inter frequency for NR, base on the analysis, we make the proposal as follows.
Proposal: In NR, the criterion for defining intra-frequency or inter-frequency is whether the centre frequency of target cell is the same with the serving cell or not.
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