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1. Introduction
In RAN4#84bis meeting, RAN4 had extensive discussion on measurement gap pattern design, and the related consensuses were agreed in WF [1]. Regarding the intra-frequency measurement for FR1 and FR2, we need further study mechanism on how to handle intra-frequency with no RF-retuning in both FR1 and FR2. The related agreements are captured as follows. 
	Agreement on intra-frequency measurements for FR1/2
· It shall be assumed in release 15 that all UE are not expected to transmit PUCCH/PUSCH or receive PDCCH/PDSCH on FR2 serving cells during FR2 intra-frequency measurements, i.e. no capability is needed
· For UE not supporting mixed numerology scenarios in FR1 and FR2, UE is not expected to transmit PUCCH/PUSCH or receive PDCCH/PDSCH for intra-frequency measurement without RF-retuning 
· RAN4 is still discussing if gap or other mechanism is used for
· Intrafrequency measurements within the active BW part on FR2 due possible RX beamforming
· Intrafrequency measurements within the active BW part with a different numerology between data/control and SS block
To do in RAN4#85: study mechanisms on how to handle intra-frequency with no RF-retuning in both FR1 and FR2



In this contribution, we further discuss the mechanism on how to handle intra-frequency with no RF-retuning in both FR1 and FR2 and provide our consideration and proposals.
2. Discussion
In last meeting, RAN4 discussed measurement gaps pattern for NR and agreed to introduce the gaps pattern as follows:
· MGRP: 20ms,40ms, 80ms and 160ms
· MGL: 6ms,[4]ms,3ms and 3 different values for FR2
Since the RF retuning time (round-trip time) is 1ms for FR1 and 0.5ms for FR2. Therefore, the MGL used on FR2 would be different to that on FR1. And we based the best effort way to introduce measurement gap pattern.
In NR, the Rx beamforming is assumed to be used for NR UE reception in FR2, UE needs to sweep its Rx beam from the serving cell to neighbour cell to perform cell detection and intra-frequency RRM measurement. For this scenario, RF retuning is not needed but UE cannot be able to perform neighbour intra-frequency cell measurement and PDCCH/PDSCH reception of serving cell simultaneously. In last meeting, we reached the consensus that Rel-15 UEs are not expected to transmit PUCCH/PUSCH or receive PSCCH/PDSCH on FR2 serving cells during FR2 intra-frequency measurements. 
One of the options is to define independent gaps used for measurement of intra-frequency NR cells, which should not take the RF retuning time into account. The gap length should be defined based on the SMTC configuration for intra-frequency measurement. However the SMTC duration can be from 1ms to 5ms, which would be complicate the gap management. If we define the MGL as 3ms or 5ms, it is not the best effort based measurement gaps. Thus, gaps based intra-frequency measurement on FR2 is not an appropriate way.
Another option to handle intra-frequency measurement in FR2 is to introduce interruption mechanism based on the SMTC configuration for intra-frequency measurements. SMTC is defined for UE RRM measurement per frequency carrier including measurement window periodicity/duration/offset information, during the SMTC duration, UEs should prioritize to perform intra-frequency measurement and should not transmit or receive any data. 
Proposal1: It is assumed that UE needs interruption based on the SMTC configuration for intra-frequency measurements in FR2.
Another scenario is the situation if the SCS of target cell SSB and collided serving cell non-SSB are different when UEs perform intra-frequency measurement in FR1. Assuming that Rx beamforming is not used for UE, UE can receive simultaneously SSB of target cell and data of serving cell.  If the SCS of target cell SSB and collided serving cell non-SSB are different, UE may not have the capability to measure the target cell SSB and collided serving cell non-SSB at the same time. Thus, two alternative options can be considered as analysis above. In such scenario, UEs are not expected to transmit PUCCH/PUSCH or receive PSCCH/PDSCH.
Proposal2: Depending on UE’s capability, if the SCS of target cell SSB and collided serving cell non-SSB are different, it is assumed that UE needs interruption based on the SMTC configuration for intra-frequency measurements.
3. Conclusion
In this contribution, we further discuss the mechanism on how to handle intra-frequency with no RF-retuning in both FR1 and FR2and provide our proposals are as follows:
Proposal1: It is assumed that UE needs interruption based on the SMTC configuration for intra-frequency measurements in FR2.
Proposal2: Depending on UE’s capability, if the SCS of target cell SSB and collided serving cell non-SSB are different, it is assumed that UE needs interruption based on the SMTC configuration for intra-frequency measurements.
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