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Introduction
In RAN4#104bis-e meeting, RAN4 discussed on the RRM impacts of NR FR2 multi-Rx chain DL reception and the progress has been captured in WF [1]. In this contribution, we will continue to discuss on scope and scenarios for NR FR2 multi-Rx chain DL reception.
Discussion
Scope and scenarios
For the scope of scenario, RAN4 achieved the agreement that RRM requirement discussion is focused on the case with different QCL TypeD RSs on a single component carrier. However, RAN4 needs to further study whether UE can be configured with multiple component carriers but multi-Rx chain is enabled on only one of the component carrier. In NR, the UE capable of CA is more common rather than the UE not capable of CA since R15. The assumption that UE cannot be configured with multiple component carrier will preclude most of UEs. So, we suggest to consider the UE capable of CA for FR2 multi-Rx chain DL receptions, i.e. UE can be configured with multiple component carriers.
Proposal 1: It is suggested that RRM requirement discussion is focused on the case that UE can be configured with multiple component carriers but multi-Rx chain is enabled on only one of the component carrier.
For supported scenarios for FR2 multi-Rx DL reception, whether to consider inter-cell mTRP operations was discussed. For this issue, the main impact is whether to consider L1-RSRP measurements on cell with different PCI. For intra-cell L1-RSRP measurements, SSBs for L1 measurements from different TRPs are always non-overlapped. For inter-cell L1-RSRP measurements, SSBs for L1 measurements from different TRPs could be overlapped. However, beam sweeping operation is always assumed for SSB based L1 measurements, simultaneous receptions of two SSBs from different directions may not always be guaranteed. So, we suggest that RAN4 starts with simple scenario firstly then further study complex scenario at later stage.
Proposal 2: For FR2 multi-Rx DL reception, it is suggested that RAN4 works on intra-cell mTRP operation firstly and further study inter-cell mTRP operation at later stage.
For FR2 multi-Rx DL reception, the support of single-DCI and/or multi-DCI multi-TRP operation was also discussed in RAN4. For single-DCI multi-TRP operation, UE is assumed to receive same transmission block from different TRPs. For multi-DCI multi-TRP operation, UE is assumed to receive same transmission block from different TRPs. Whether to use single-DCI or multi-DCI seems to be a demodulation related issue. Currently, there are no RRM requirements defined respectively for single-DCI multi-TRP or multi-DCI multi-TRP cases. The RRM impacts of single-DCI and/or multi-DCI operation need to be clarified.
Proposal 3: For FR2 multi-Rx DL reception, it needs to be clarified how single-DCI/multi-DCI multi-TRP operation will impact the RRM requirements.
UE capabilities
Regarding UE capability, the following issues have been captured in WF [1]
	Issue 1-5-1: Clarification/understanding on R16 UE capabilitiy simultaneousReceptionDiffTypeD
Issue 1-5-2: UE capability of simultaneous reception of measured RS and data
Issue 1-5-3: UE capability of simultaneousRxDataSSB-DiffNumerology


The UE capability simultaneousReceptionDiffTypeD-r16 is introduced in R16 NR eMIMO WI. However, there is no RRM requirements defined in R16 for FR2 UEs with simultaneousReceptionDiffTypeD-r16. The RRM requirements for supporting simultaneous reception from different directions with different QCL type D RSs are defined in R18 rather than in R16. If the UE capability IE simultaneousReceptionDiffTypeD-r16 is reused, it will lead to a misunderstanding that RRM requirements for supporting simultaneous reception from different directions with different QCL type D RSs need to be specified since R16.
Proposal 4: For FR2 multi-Rx DL reception, we prefer not to reuse R16 UE capability IE simultaneousReceptionDiffTypeD-r16 which will lead to a misunderstanding that RRM requirements for supporting simultaneous reception from different directions with different QCL type D RSs need to be specified since R16.
For this WI, the motivation of introducing UE capability of supporting simultaneous DL receptions from different directions is that UE is able to receive data signals simultaneously on two beam directions from different TRPs. The typical scenario can be illustrated as Figure 1.
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Figure 1: Example of multi-Rx DL receptions for multi-TRP scenario
For both RS#1 and RS#2, UE can be assumed to receive data and RS simultaneously since RS1 has the same beam direction with data1 from TRP1 and RS2 has the same beam direction with data2 from TRP2. For RS#3 and RS#4, UE is not assumed to receive data and RS simultaneously due to that either of the two RS has different beams with the data transmitted from any one TRP for multi-TRP transmissions. Since UE performs no beam sweeping for data receptions, obviously UE also needs to perform L1 measurements on RS#1 and RS#2 without beam sweeping.
Proposal 5: For FR2 multi-Rx DL reception, UE is assumed to supports simultaneous receptions of measured RS and data, provided that the measured RS without beam sweeping operation is QCL Type D with the data from either TRP for multi-TRP transmissions
The existing IE simultaneousRxDataSSB-DiffNumerology indicates whether the UE supports simultaneous receptions of data and SSB with different numerologies, which has no relation with UE beam capability. Hence, there is no impacts on the existing UE capability simultaneousRxDataSSB-DiffNumerology due to introducing multi-Rx chain.
Proposal 6: For FR2 multi-Rx DL reception, there is no impact on the UE capability of supporting simultaneous receptions of data and SSB with different numerologies, and the existing IE simultaneousRxDataSSB-DiffNumerology can be reused in R18.

Conclusions
This contribution provides our discussion on RRM impacts of NR FR2 multi-Rx chain DL reception in R18. The following are provided:
Proposal 1: It is suggested that RRM requirement discussion is focused on the case that UE can be configured with multiple component carriers but multi-Rx chain is enabled on only one of the component carrier.
Proposal 2: For FR2 multi-Rx DL reception, it is suggested that RAN4 works on intra-cell mTRP operation firstly and further study inter-cell mTRP operation at later stage.
Proposal 3: For FR2 multi-Rx DL reception, it needs to be clarified how single-DCI/multi-DCI multi-TRP operation will impact the RRM requirements.
Proposal 4: For FR2 multi-Rx DL reception, we prefer not to reuse R16 UE capability IE simultaneousReceptionDiffTypeD-r16 which will lead to a misunderstanding that RRM requirements for supporting simultaneous reception from different directions with different QCL type D RSs need to be specified since R16.
Proposal 5: For FR2 multi-Rx DL reception, UE is assumed to supports simultaneous receptions of measured RS and data, provided that the measured RS without beam sweeping operation is QCL Type D with the data from either TRP for multi-TRP transmissions
Proposal 6: For FR2 multi-Rx DL reception, there is no impact on the UE capability of supporting simultaneous receptions of data and SSB with different numerologies, and the existing IE simultaneousRxDataSSB-DiffNumerology can be reused in R18.
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