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Introduction
In the RAN4#83 NR Adhoc#2 meeting, the discussion on definition of intra-frequency and inter-frequency was discussed intensively.  Whether the definitions of intra-frequency and inter-frequency are needed or not should be further considered. And what’s more, since different companies have different view on the reference for intra-frequency measurement. The related options were captured in WF [1]. 
	· As a next step consider what is the reference for intrafrequency SS block based measurement objects
· Option 1 : Same SS block centre frequency location for serving cell and target cell
· Option 2 : Same gNB transmission centre frequency for serving cell and target cell
· Option 3 : SS block can be measured without retuning UE RF or measurement gap
· Option 4 : Other reference



In this contribution, we would like to further provide some proposals on the remaining issues of intra/inter frequency definitions for NR.
Discussion   
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 UE needs measurement gap to perform the target cell measurement. Figure 2 is illustrated three types of inter-frequency scenarios.


Figure 2: Different types of inter-frequency scenarios

In LTE, the purpose of defining the intra/interfrequency is used for measurement grouping at different measurement occasions, e.g. categorizing measurement objects for measurement capabilities requirements, categorizing measurement objects for delay/accuracy requirements, categorizing measurement objects for event evaluation. Thus, in NR, it is also beneficial to define the intra/interfrequency to categorize different measurement requirements at different measurement occasions. 
Observation: It is beneficial to define the intra/interfrequency in NR to categorize different measurement requirements at different measurement occasions.

How to define the intra/interfrequency measurements were discussed intensively in last adhoc meeting, what is the reference point is used for defining intra/interfrequency measurements depends on whether this definition can ensure UEs have an appropriate way to define different sets of measurement requirements. 
For option1, the reference is the SS block centre frequency location for serving cell and target cell. UEs may have 3 sets of measurement requirements, e.g. intrafrequency measurement without retuning, intrafrequency measurement with retuning and interfrequency measurement with retuning.
For option2, the reference is the gNB transmission centre frequency for serving cell and target cell. UEs therefore would have 4 sets of measurement requirements, e.g. intrafrequency measurement without retuning, intrafrequency measurement with retuning, interfrequency measurement without retuning and interfrequency measurement with retuning.
Option3 is to divide the measurement requirements in measurement without retuning and measurement with retuning rather than defining intra/interfrequency. Although such method could have less set of requirement, we think this is not the appropriate way to categorize different measurement requirements. Since the UE measurement capabilities shall be based on the number of intra/interfrequency carriers, e.g. UE shall be able to monitor 3 FDD E-UTRA inter-frequency carriers.  


             
Figure 3: Example of intra-frequency and inter-frequency measurement scenario in NR

Based on above considerations, we prefer to use option1 to define the intra/interfrequency and make the proposal as follows:
Proposal 1: In NR, the intra-frequency SS block based measurement and inter-frequency SS block based measurement can be defined as follows:
· Intra-frequency SS block based measurement: Neighbour cell measurements performed by the UE are intra-frequency measurements when one of the SS block(s) for current and target cell operate on the same carrier frequency.  
· Inter-frequency SS block based measurement: Neighbour cell measurements performed by the UE are inter-frequency measurements when the SS block(s) for current and target cell operate on different carrier frequency.

Conclusions
In this contribution, we further discuss the definition of intra/inter frequency for NR, base on the analysis, we make the proposal as follows.
Observation: It is beneficial to define the intra/interfrequency in NR to categorize different measurement requirements at different measurement occasions.
Proposal 1: In NR, the intra-frequency SS block based measurement and inter-frequency SS block based measurement can be defined as follows:
· Intra-frequency SS block based measurement: Neighbour cell measurements performed by the UE are intra-frequency measurements when one of the SS block(s) for current and target cell operate on the same carrier frequency.  
· Inter-frequency SS block based measurement: Neighbour cell measurements performed by the UE are inter-frequency measurements when the SS block(s) for current and target cell operate on different carrier frequency.
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