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1 Introduction

In RAN4#84, RAN4 has discussed 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.
In this contribution, we will discuss the gap assisted measurement in NR according to the definition of inter/intra frequency measurement.
2 Discussion 
2.1 Measurement Gap for serving cells measurement 
In LTE, the UE would always perform measurement on serving cells without Gap assistance. However, there may have some scenario where GAP is needed even for serving cell measurement:

 Scenario 1: active BWP doesn’t contain SS block
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Figure 1 active BWP doesn’t contain SS block

For example, if the UE is configured with BWP1 and BWP2, and BWP1 contains SS block while BWP2 doesn’t. If the active BWP of the UE is BWP2, then the UE needs Gap even for serving cell measurement.  

Scenario 2: RX beams capability restriction of the UE
In NR, the UE needs sweep RX beam to measure SS block in serving cell, while the UE needs additional RX beams for data reception or CSI-RS measurement in serving cells. If the antenna panel of the UE is not be able to generate two different RX beams for SS block measurement and dedicated data reception, That means the UE may not be able to transmit or receive data to the serving cells while perform measurements on serving cell. 
Proposal 1: measurements on serving cell may needs gap assistant in NR depending on the UE capability and active BWP.
Proposal 2: the detail conditions of need for GAP for serving cell measurement could be depended RAN4 decision.
2.2 Measurement Gap for SS based neighbour cells measurement 
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Figure1.  Intra-frequency measurement  
According to the RAN4’s agreement, the intra-frequent measurement is defined as the measurement on the SS block whose center frequency is same as the center frequency of the SS block of serving cell. This implies that the UE could perform intra-frequency neighbour cell at the same channel for serving cell measurement without RF retuning, and whether gap is needed depend on whether Gap is need for serving cell measurement. No additional GAP is needed for intra-frequency measurement in addition to the GAP needed for serving cell measurement.
Observation 1: the UE could perform intra-frequency measurement on neighbour cells at the same channel for serving cell measurement without RF retuning. 
Proposal 3: whether gap is needed for intra-frequency neighbour cells measurement depends on whether Gap is need for serving cell measurement.
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Figure1.  Intra-frequency measurement  
According to the RAN4’s agreement, for inter-frequency measurement the center frequency of the SS block of the target cell is not same as the center frequency of serving cells. This implies that RF retuning is needed between serving cell measurement and neighbour cell measurement.
Proposal 4: RF retuning is needed between serving cell measurement and inter-frequency neighbour cells measurement, and thus the inter-frequency measurement shall be gap assisted measurement.
Since the current RAN4 agreement only apply to the scenario where the same cell transmits only one SSB, the GAP needed measurement for multiple SS blocks scenarios would be FFS depend on the progress in RAN4.
Proposal 5: the GAP needed measurement definition for multiple SS blocks scenarios would be FFS depend on the progress in RAN4.
2.3 Measurement Gap for CSI-RS based neighbour cells measurement 

The definition of intra/inter frequency measurement for CSI-RS is quite similar as the definition of intra/inter frequency measurement for SS based measurement. Therefore, the GAP assistant measurement rules defined for SS based measurement could be applied the CSI-RS based measurement. 
Proposal 5: The GAP assistant measurement rules defined for SS based measurement could be applied the CSI-RS based measurement.
3 Conclusion
In this contribution, we discussed the intra-frequency measurement, inter-frequency measurement, and gap assistant measurement, and propose:

Proposal 1: measurements on serving cell may needs gap assistant in NR depending on the UE capability and active BWP.
Proposal 2: the detail conditions of need for GAP for serving cell measurement could be depended RAN4 decision.
Proposal 3: whether gap is needed for intra-frequency neighbour cells measurement depends on whether Gap is need for serving cell measurement.
Proposal 4: RF retuning is needed between serving cell measurement and inter-frequency neighbour cells measurement, and thus the inter-frequency measurement shall be gap assisted measurement.

Proposal 5: The GAP assistant measurement rules defined for SS based measurement could be applied the CSI-RS based measurement.
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