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Introduction
In this contribution, we provide our views on RRM core issues for simultaneous DL reception from different directions.
 
Discussion
In the last RAN plenary, the list of objectives for RRM core requirements for simultaneous DL reception from different directions was finalized in [1].
	· Introduce necessary requirement(s) for enhanced FR2-1 UEs with simultaneous DL reception from different directions with different QCL TypeD RSs on a single component carrier
· Enhanced RRM requirements:
· The following requirements should be studied and specified if necessary:
· L1-RSRP measurement delay
· L3 measurement delay (both cell detection delay and measurement period can be considered)
· The starting point is the enhancements related to L1-RSRP measurement enhancements
· RLM and BFD/CBD requirements
· Scheduling/measurement restrictions
· TCI state switching delay with dual TCI
· Receive timing difference between different directions (different QCL Type D RSs)



If UE supports simultaneousReceptionDiffTypeD, UE can simultaneously receive a downlink signal from a different direction with different QCL TypeD reference signals using multi-antenna panels (multi-Rx chains). The capability is only when different QCL TypeD RS is configured, so it is not clear that UE can perform SSB based measurements using multi-antenna panels simultaneously. RAN4 needs to clarify UE behavior or capability for SSB based measurements using multi-antenna panels.
· Proposal 1: Clarify whether UE can perform SSB based measurement using multi-antenna panels when UE supports simultaneousReceptionDiffTypeD.
If UE can perform L1-RSRP or other measurements using multi-antenna panels, the measurement delay could be reduced by up to half as shown in Fig 1 in the case single-DCI based multi-TRP. Therefore, overall measurement delay depending on UE capability could be defined. 


Figure 1 Example of L1-RSRP measurement for TRP1 and TRP2 with multi-antenna panels (s-DCI based multi-TRP)

However, in the case multi-DCI based multi-TRP with different PCI, measurement time domain position and periodicity between two TRPs could be different. So, when PDSCH/PDCCH transmission and L1-RSRP/other measurements for each TRP are overlapped in time domain, UE cannot perform L1-RSPR or other measurements using multi-antenna panel, or UE can perform the measurement using multi-antenna panels without reception of PDSCH/PSCCH. Therefore, depending on UE behavior, the measurement delay requirements or scheduling restriction (or interruption) would be different as shown in Fig 2. 


Figure 2 Example of control/data and L1-RSRP reception with multi-antenna panels (m-DCI based multi-TRP)

· Proposal 2: Study whether or how to define measurement delay requirement and scheduling restriction (interruption) depending on UE behavior for s-DCI or m-DCI based multi-TRP

To reduce UE power consumption, UE could active single antenna panel before transmitting DL signal from multi TRP even if UE supports simultaneousReceptionDiffTypeD. UE would active multi-antenna panels when multi-TRP transmission is activated by the network, for example, multiple TCI states are configured by DCI. Therefore, activation delay for multi-antenna panels should be considered before downlink signal reception from different TRPs.
· Proposal 3: RAN4 needs to consider activation delay from a single antenna panel to multi-antenna panels.

Additionally, if the AoA of a different direction with different QCL TypeD for two downlink signals is smaller than a threshold, UE can receive the signals with a single antenna panel and another antenna panel could be powered off to save power consumption. This UE behavior is important from the power consumption perspective in FR2 operation. Therefore, RAN4 should further study the impact of this UE behavior. 
· Proposal 4: RAN4 should study the RRM impact of the UE behavior using a single antennal panel rather than multi-antenna panels depending on the AoA of downlink signals from a different direction for power saving.

For receiving timing difference between different directions, if UE supports m-DCI based multi TRP, UE may assume that its maximum receive timing difference between the DL transmission from two TRPs is within a Cyclic Prefix. This has been already defined in RAN2 specification, and for UE to support s-DCI based multi TRP, the same receive timing difference would be applied. RAN4 needs to check whether this receive timing difference is available to be baseline in Rel-18 work.
· Proposal 5: RAN4 needs to check whether it is available that the maximum receive timing difference between the DL transmission from two TRPs is within CP according to RAN2 specification.

Conclusion 
In this contribution, we provide our views on RRM core issues for simultaneous DL reception from different directions, and we propose
· Proposal 1: Clarify whether UE can perform SSB based measurement using multi-antenna panels when UE supports simultaneousReceptionDiffTypeD.
· Proposal 2: Study whether or how to define measurement delay requirement and scheduling restriction (interruption) depending on UE behavior for s-DCI or m-DCI based multi-TRP
· Proposal 3: RAN4 needs to consider activation delay from a single antenna panel to multi-antenna panels.
· Proposal 4: RAN4 should study the RRM impact of the UE behavior using a single antennal panel rather than multi-antenna panels depending on the AoA of downlink signals from a different direction for power saving.
· Proposal 5: RAN4 needs to check whether it is available that the maximum receive timing difference between the DL transmission from two TRPs is within CP according to RAN2 specification.
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[1] RP-221753, “Requirement for NR frequency range 2 (FR2) multi-Rx chain DL reception,” Qualcomm Incorporated.
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