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1. Introduction
In previous meetings, we had some extensive discussion on gaps for intra-frequency measurement in WF [1]. There are two related scenarios as follows need to be addressed:
· Rx beam switching in FR2 for intra-frequency measurement
· Mixed numerologies scenarios in FR1 and FR2 for intra-frequency measurement
Combining the scenarios mentioned above with frequency range, there are 3 possible cases need to be discussed:
· Case1: The SCS of target cell SSB and collided serving cell non-SSB are different when UEs perform intra-frequency measurement in FR1 and when UE does not support simultaneous reception of SSB and data with mixed numerologies.
· Case2:Intra-frequency measurement in FR2 where SCS of SSBs and SCS of serving cell’s data are the same.
· Case3: Intra-frequency measurement in FR2 where SCS of SSBs and SCS of serving cell’s data are the different and when UE does not support simultaneous reception of SSB and data with mixed numerologies.
In this contribution, we further discuss the gap related issues and UE behavior for intra-frequency measurement.
2. Discussion
In RAN4#84bis meeting, the following agreements were reached for intra-frequency measurement in FR1 and FR2:
· 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
There are proposed solutions based on above agreements:
1、 Measurement gap based solution
2、 SMTC based solution
Compared these two gap based approach, we propose to use SMTC gap based solution, and there are some benefits:
· RF switching timing can be save to transmit data
· In RAN1 agreements, the SMTC duration can be 1ms, 2ms, 3ms, 4ms and 5ms. And the MGLs agreed in RAN4 are 3ms, 4ms, 6ms for FR1 and 1.5ms, [3.5ms], 5.5ms for FR2. SMTC based approach can do the best to save the time resource. It is the best effort way to introduce gap for intra-frequency measurement.
· There is no gap sharing with other purpose measurements, e.g. inter-frequency measurement. 
Therefore, for case1, in FR1 intra-frequency measurement, if UE does not support mixed numerologies, UE is not expected to transmit PUCCH/PUSCH or receive PDCCH/PDSCH during SMTC window duration.
And the RF beam switching time issue was discussed in last meeting, based on some companies’ analysis, the switching time takes from several tens of nano-seconds to tens of micro-seconds, which may be not a negligible time. An alternative way is to introduce UE capability for Rx beam switching. If UE is capable of fast Rx beam switching, the RF beam switching time is negligible, and UE is not expected to transmit PUCCH/PUSCH or receive PDCCH/PDSCH within SMTC window duration. Otherwise, the RF beam switching time should be taken into account, and how to drop the symbol/slot need further discussed.  Therefore, regarding the Rx beam switching time, we propose to introduce UE capability signalling for fast Rx beam switching and send LS to RAN2.
For case 2 and case 3, in FR2 intra-frequency measurement, if UE is capable of fast Rx beam switching, UE is not expected to transmit PUCCH/PUSCH or receive PDCCH/PDSCH during SMTC window duration. If UE is not capable of fast Rx beam switching, UE is not expected to transmit PUCCH/PUSCH or receive PDCCH/PDSCH during SMTC window duration and the time used for Rx beam switching.
Based on above discussion, we have proposes as follows:
Propose 1: In FR1 intra-frequency measurement, for UE does not support mixed numerologies, UE is not expected to transmit PUCCH/PUSCH or receive PDCCH/PDSCH during SMTC window duration.
Propose 2: In FR2 intra-frequency measurement, UE capability signalling regarding fast Rx beam switching shall be introduced and send related LS to RAN2
· For UE is capable of fast Rx beam switching, UE is not expected to transmit PUCCH/PUSCH or receive PDCCH/PDSCH during SMTC window duration. 
· For UE is not capable of fast Rx beam switching, UE is not expected to transmit PUCCH/PUSCH or receive PDCCH/PDSCH during SMTC window duration and the time used for Rx beam switching.
3. Conclusion
In this contribution, we further discuss the gap related issues and UE behavior for intra-frequency measurement and provide our proposals are as follows:
Propose 1: In FR1 intra-frequency measurement, for UE does not support mixed numerologies, UE is not expected to transmit PUCCH/PUSCH or receive PDCCH/PDSCH during SMTC window duration.
Propose 2: In FR2 intra-frequency measurement, UE capability signalling regarding fast Rx beam switching shall be introduced and send related LS to RAN2
· For UE is capable of fast Rx beam switching, UE is not expected to transmit PUCCH/PUSCH or receive PDCCH/PDSCH during SMTC window duration. 
· For UE is not capable of fast Rx beam switching, UE is not expected to transmit PUCCH/PUSCH or receive PDCCH/PDSCH during SMTC window duration and the time used for Rx beam switching.
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