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In RAN4#105 meeting, RAN4 discussed the impacts on L1 measurements for FR2 multi-Rx DL receptions and agreed that group-based reporting is considered for enabling simultaneous DL receptions with two different beams. In this contribution, we will provide the discussion on scheduling/measurement restrictions for FR2 multi-Rx DL reception.
Discussion
Scheduling Restrictions
The scheduling restrictions requirements in TS 38.133 specifies the conditions when data receptions and L1/L3 measurements cannot be performed simultaneously. 
For FR2 multi-Rx DL reception, UE is assumed to be able to activate two antenna panels simultaneous for receiving signals from different beam directions. If simultaneous of data reception and L3 measurement is supported, which requires that UE activates one antenna panel for data reception and activates another antenna panel for L3 measurement, then simultaneous data receptions cannot be assumed together. Besides, beam sweeping for covering all directions are assumed for L3 measurements. It is impossible to guarantee the beams for data reception and L3 measurements always activated on different antenna panels. Hence, the scheduling restrictions due to L3 measurements still need to be applied for FR2 multi-Rx DL receptions.
Proposal 1: For R18 multi-Rx DL receptions, it is suggested not to consider simultaneous data reception and L3 measurement, and the existing scheduling restrictions requirements due to L3 measurements still need to be applied.
For L1 measurements, the existing scheduling restrictions requirements define that UE is not able to perform data receptions when RS for L1 measurement is not QCL with the TCI state of data. 
For SSB or CSI-RS with repetition on, beam sweeping operation is assumed and UE needs to try multiple beam directions on this RS resource. However, there is no beam sweeping operation for data receptions. Simultaneous of data reception and L1 RS with beam sweeping operation is not considered. The scheduling restrictions due to L1 measurements on SSB or CSI-RS with repetition on still need to be applied.
Proposal 2: For R18 multi-Rx DL receptions, it is suggested not to consider simultaneous data reception and the L1 measurement with beam sweeping, and the scheduling restrictions requirements due to the L1 measurements on SSB or on CSI-RS with repetition=on still need to be applied.
For FR2 multi-Rx DL reception, the two activated TCI states used for data receptions from two TRPs are based on the results of group-based L1-RSRP beam reporting. The UE will be configured with multiple RSs for L1 measurements.
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Figure 1: Example of RSs configured L1 measurements
For example, as shown in Figure 1, the data receptions from two TRPs are based on the reported beam pair of CSI-RS1+CSI-RS2. The beam pair used for simultaneous data receptions from two TRPs is derived from the measured best beam pair of CSI-RS1+CSI-RS2, which means that CSI-RS1 or CSI-RS2 is QCLed with one of the activated TCI states for data receptions, UE can be assumed to perform simultaneous data reception and L1 measurement on CSI-RS1/CSI-RS2. For other CSI-RS resources, UE cannot perform simultaneous data reception and L1 measurement.
Proposal 3: For R18 multi-Rx DL receptions, the scheduling restrictions requirements due to L1 measurements on CSI-RS without repetition=on need to be applied when the CSI-RS is not QCLed with any one of the activated TCI states for data receptions.
Measurement Restrictions
The measurement restrictions requirements in TS 38.133 specifies the conditions when two RSs configured for L1 measurements cannot be measured simultaneously. 
When SSB is used for L1 measurements, beam sweeping operation is assumed on the SSB resource for beam training. UE cannot guarantee the simultaneous L1 measurements on an SSB resource and another RS due to the dynamic beam change on the SSB resource. When CSI-RS with repetition on is used for L1 measurements, beam sweeping operation is also assumed for beam training. Similarly, simultaneous L1 measurements on an CSI-RS resource repetition on and another RS are not considered.
Based on RAN4 agreements in [1, 2], group-based reporting is considered for enabling simultaneous DL receptions with two different beams. So, simultaneous data receptions can be enabled by activating two TCI states according to the results of group-based L1-RSRP reporting. When two RS resources without beam sweeping for L1 measurements are separately QCL-ed with the two TCI states that are activated for simultaneous data receptions, then UE can be assumed to perform simultaneous L1 measurements on the two RS resources.
Proposal 4: Simultaneous L1 measurements on two RS resources can be considered with the following conditions:
· The two RSs are CSI-RS resource without repetition ON, and
· The two RSs are separately QCLed to the two activated TCI states used for simultaneous data receptions.
Otherwise, simultaneous L1 measurements on two RS resources are not assumed.
Conclusions
In this paper we provided our discussion on scheduling/measurement restrictions for FR2 multi-Rx DL reception. The followings are provided.
Proposal 1: For R18 multi-Rx DL receptions, it is suggested not to consider simultaneous data reception and L3 measurement, and the existing scheduling restrictions requirements due to L3 measurements still need to be applied.
Proposal 2: For R18 multi-Rx DL receptions, it is suggested not to consider simultaneous data reception and the L1 measurement with beam sweeping, and the scheduling restrictions requirements due to the L1 measurements on SSB or on CSI-RS with repetition=on still need to be applied.
Proposal 3: For R18 multi-Rx DL receptions, the scheduling restrictions requirements due to L1 measurements on CSI-RS without repetition=on need to be applied when the CSI-RS is not QCLed with any one of the activated TCI states for data receptions.
Proposal 4: Simultaneous L1 measurements on two RS resources can be considered with the following conditions:
· The two RSs are CSI-RS resource without repetition ON, and
· The two RSs are separately QCLed to the two activated TCI states used for simultaneous data receptions.
Otherwise, simultaneous L1 measurements on two RS resources are not assumed.
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