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1 Introduction
In last meeting, there are many open issues regarding to multi-RX panel simultaneous reception and we will analyze some of them:
	· Group based && non-group based reporting
· Simultaneous reception scope
· Simultaneous L3 measurements and L1 measurements
· Panel activation
· UE capability


2 Discussion
2.1 Group based report && non-group based report
In mTRP, there are several transmission schemes, e.g. SDM and TDM.
For SDM, UE will apply simultaneous reception by multi-panel. 
For TDM, UE may apply non-simultaneous reception from two TRPs with single panel.
For non-group based reporting, two separate CSI reports are configured for two TRPs. The biggest issue is that just by two CSI report configuration, UE didn’t know which transmission scheme will be used. The two separate reports may be used for SDM or TDM. If TDM scheme will be assumed, UE may apply measurement for two TRPs by single panel. 
Observation 1: If non-group based reporting is configured, no transmission scheme type (SDM or TDM) is indicated in the CSI report configuration. UE is not aware whether single panel or multiple panels will be used for measurement.
While for group based reporting, UE is clearly indicated that SDM will be applied later. Then UE will perform measurement by multi-panels.  
Observation 2: If group based reporting is configured, UE is aware that SDM will be applied by multi-panel simultaneously.
Single panel for simultaneous reception by multi-panel assumption will have great impact on the measurement requirement and dual TCI activation requirement.
For measurement, there maybe some enhancements or relaxations based on simultaneous reception assumption.
For TCI activation, the simultaneous reception assumption will have impact on the known condition and switch delay.
In summary, group-based reporting should be used as prerequisite to define requirement for simultaneous reception.
Proposal 1: Group-based reporting is used as prerequisite to define requirement for simultaneous reception.
2.2 Simultaneous reception scope
There are several combinations of simultaneous reception. For simultaneous reception of signal type, e.g. Data + RS, Data+Data, RS+RS. 
In RAN4, we mainly focus on measurement. Measurement related simultaneous reception will include: Data + RS L1 RS, Data + RS L3, L1+RS L1, L1+RS L3. Besides, in last RAN meeting, it’s already that L3 measurement scheduling restriction are also to be considered. When L3 measurement is involved, they are inter-cell mTRP case since the cell ID of two signals are different. I suggest not to consider other simultaneous reception type for inter-cell mTRP.
Therefore, we suggest the following simultaneous reception types related to measurement:
         For intra-cell mTRP:
· Simultaneous Data + L1 RS, have impact on L1 scheduling restriction relaxation
· Simultaneous L1 RS + L1 RS, have impact on L1 measurement restriction relaxation. 
       For inter-cell mTRP:
· Simultaneous L1 RS + L3 RS, have impact on L1 measurement period reduction.
· Simultaneous Data + L3 RS, have impact on L3 scheduling restriction relaxation
Proposal 2: RAN4 to discuss the following simultaneous reception types for measurement:
         For intra-cell mTRP:
· Simultaneous Data + L1 RS, have impact on L1 measurement scheduling restriction relaxation
· Simultaneous L1 RS + L1 RS, have impact on L1 measurement restriction relaxation. 
        For inter-cell mTRP:
· Simultaneous L1 RS + L3 RS, have impact on L1 measurement period reduction.
· Simultaneous Data + L3 RS, have impact on L3 measurement period reduction.
For TCI activation, it will relate to simultaneous type of Data, e.g. PDSCH+PDSCH, PDCCH + PDCCH in SFN. We can further discuss that in TCI activation topic.
2.3 Simultaneous L3 measurements and L1 measurements
Suppose that a single panel can only cover partial spatial domain, legacy UE may have already been configured with multi-panels to increase spatial coverage. The multi-panel may work in TDM manner. For L3 measurement, UE may sweep both panels to search for all candidate cells in full spatial domain.
When simultaneous reception happens, UE can only use one panel to measurement neighbor cells since UE is receiving data from another TRP. Then the spatial coverage will be reduced. UE may not find candidate cells. It may degrade UE mobility performance. 
Proposal 3: Further discuss whether L3 and L1 measurement can be performed simultaneously by considering the possible degradation on mobility performance.
2.4 Panel activation
In last meeting, some companies raise the issue of power saving for panel. In RAN1, there are widely discussions for NW initiated or UE initiated panel activation for uplink multi-panel. Finally, UE initiated panel activation is agreed considering that only UE can observe its battery lifetime and then determine to turn off some panels to increase standby time or detect potential panel-specific RF emission and turn off some panels to avoid MPE. These information cannot be easily know by NW timely.
Observation 3: UE initiated panel activation for uplink panel selection is defined in RAN1.
Similarly, power issue also exists for downlink multiple panels. we may need to further discuss whether panel de-activation or activation is initiated by UE or NW.
For UE-initiated panel activation, UE can handle the panel activation itself. if group-based reporting is configured, UE may active several panels to perform L1-RSRP measurement for two TRPs if power allow. However, if UE is in low power status, it’s possible that UE can only activate one panel and didn’t report beam pair. 
Besides, even if UE report beam pair, UE may de-active some panels after L1 report to save power. then when TCI activation command is received, UE may need to active the panels, which may have extra impact to TCI state switch delay. When define requirement, panel status may need to be considered, i.e. active or de-active.
Observation 4: For UE-initiated DL panel activation, in order to save power, UE can 
· Activate only one panel in low power status
· Turn off multiple panels after L1 report, and activate panel again after TCI activation
· Turn off multiple panels when no good beam pair can be found
For NW-initiated panel activation, if group-based reporting is configured, UE need to active multiple panels for measurement no matter what status UE is and UE may keep all the panels active from then on. 
Besides, it’s also possible that UE can’t find good beam pair but UE still have to keep multiple panels turn on. One possible scenario is that due to UE panel rotation, UE can’t fine beam pair for two TRPs since one of panel is out of scope, as shown in Fig.1. 
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Fig.1 UE can’t find good beam pair
It should be cautious that a UE working with more than one active panels for a long time. UE will suffer from large energy consumption and might trigger thermal issue.
Observation 5: For NW-initiated DL panel activation, UE is mandatory to active multiple panels for long time. UE will suffer from large energy consumption and might trigger thermal issue.
Therefore, we suggest RAN4 to discuss panel activation related issues. 
Proposal 4: RAN4 to discuss whether to consider panel activation issues, e.g. UE initiated or NW initiated, panel status and panel activation delay, etc.
2.5 UE capability
2.5.1 Clarification/understanding on R16 UE capabilitiy simultaneousReceptionDiffTypeD
From our understanding, The R16 UE capability simultaneousReceptionDiffTypeD is only applicable for PDSCH.
Proposal 5: simultaneousReceptionDiffTypeD is only applicable for PDSCH.
2.5.2: UE capability of simultaneousRxDataSSB-DiffNumerology
We support that simultaneousRxDataSSB-DiffNumerology IE can be re-used in R18 multi-panel WI since the IE is not related to multi-panel WI. The capability is neither panel specific or TRP specific. 
Proposal 6: The existing simultaneousRxDataSSB-DiffNumerology IE can be re-used in R18 multi-panel WI.
3 Conclusion
In this contribution, we provide our views regarding multi-rx simultaneous reception:
Observation 1: If non-group based reporting is configured, no transmission scheme type (SDM or TDM) is indicated in the report configuration. UE is not aware whether single panel or multiple panels will be used for measurement.
Observation 2: If group-based reporting is configured, UE is aware that SDM will be applied by multi-panel simultaneously.
Proposal 1: Group-based reporting is used as prerequisite to define requirement for simultaneous reception.
Proposal 2: RAN4 to discuss the following simultaneous reception types for measurement:
         For intra-cell mTRP:
· Simultaneous Data + L1 RS, have impact on L1 measurement scheduling restriction relaxation
· Simultaneous L1 RS + L1 RS, have impact on L1 measurement restriction relaxation. 
        For inter-cell mTRP:
· Simultaneous L1 RS + L3 RS, have impact on L1 measurement period reduction.
· Simultaneous Data + L3 RS, have impact on L3 measurement period reduction.
Proposal 3: Further discuss whether L3 and L1 measurement can be performed simultaneously by considering the possible degradation on mobility performance.
Observation 3: UE initiated panel activation is defined in RAN1 for uplink panel selection.
Observation 4: For UE-initiated DL panel activation, in order to save power, UE can 
· Activate only one panel in low power status
· Turn off multiple panels after L1 report, and activate panel again after TCI activation
· Turn off multiple panels when no good beam pair can be found
Observation 5: For NW-initiated DL panel activation, UE is mandatory to active multiple panels for long time. UE will suffer from large energy consumption and might trigger thermal issue.
Proposal 4: RAN4 to discuss whether to consider panel activation issues, e.g. UE initiated or NW initiated, panel status and panel activation delay, etc.
Proposal 5: simultaneousReceptionDiffTypeD is only applicable for PDSCH.
Proposal 6: The existing simultaneousRxDataSSB-DiffNumerology IE can be re-used in R18 multi-panel WI.
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