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1	Introduction
A WF on Rel-18 FR2_multiRX_DL was approved in RAN4#104bis-e meeting [1]. 
	Sub-topic 1-1: Scope and scenarios
<Agreement >:
· Joint combination of multi-Rx chain with NR-U, RedCap and NTN are not in the scope of the WI.
<Agreement >:
· RRM requirement discussion shall be focused on the case with different QCL TypeD RSs on a single component carrier.
· FFS whether UE can be configured with multiple component carriers, including intra-band CCs and/or inter-band CCs, but multi-Rx chain is enabled on only one of the component carriers.
<Agreement >:
· Clarify the SSB and CSI-RS based simultaneous L1 measurement scenario before making conclusion on scenarios for Rel-18 multi-Rx DL reception, i.e., for simultaneous reception of different QCL type D RSs, what RSs combination(s) can be considered and which scenario(s) it is aimed at.


In this contribution, we further discuss the remaining issues related to scope and scenarios for FR2 multi-Rx reception of the WI NR_FR2_multiRX_DL [2].
2	Discussion
Scope
	<Way forward >: 
Issue 1-1-1: Scope of the WI
· Proposals
· Option 1 (NTT DOCOMO, LGE, CMCC, Nokia, ZTE, vivo, Huawei): RRM discussion have not to be related to 4-layer MIMO directly, i.e., RRM enhancement thanks to multi-Rx chain which is not relevant to 4-layer MIMO should be discussed.
· Option 2 (Qualcomm): The WID scope on RRM is focused on 4-layer MIMO only.
· Option 3: It is not in the scope of the WI to define panel or RX chain specific behaviors with RX panel control signal for DL.


According to the WID [2], we agree that RRM discussion have not to be limited to 4-layer MIMO. RRM enhancement thanks to multi-Rx chain which is not relevant to 4-layer MIMO should be discussed.
Proposal 1: RRM discussion have not to be limited to RRM impact of 4-layer MIMO.
Scenario
	[bookmark: _Hlk116635889]Issue 1-1-3: Scenarios for Rel-18 multi-Rx DL reception
· Proposals
· Option 1 (vivo, Nokia, ZTE, CMCC, Xiaomi, LGE): Both intra-cell and inter-cell multi-TRP operation are supported for multi-Rx chain UE in the WI
· Option 2 (Samsung, vivo, NTT DOCOMO, Huawei): Working on inter-cell operation with TRPs located within reasonable intercell distance after intra-cell multi-TRP operation work is completed.
· Option 3 (MTK, Qualcomm, OPPO): Not to consider inter-cell mTRP operation in R18 multi-Rx UE
Issue 1-1-4: Support of single-DCI and/or multi-DCI multi-TRP operation
· Proposals
· Option 1 (vivo, LGE, Xiaomi, Samsung, CMCC, Nokia, ZTE, Ericsson, NTT DOCOMO): Define RRM requirements depending on UE behaviour for single-DCI and multi-DCI multi-TRP operation
· Option 1a (vivo, Xiaomi, Nokia): Multi-DCI multi-TRP operation should not be precluded from RRM requirements perspective.
· Option 1b (LGE, Nokia): Consider RRM requirements such as scheduling restrictions and interruption for single DCI and multi-DCI based multi-TRP operations.
· Option 1d (Samsung, NTT DOCOMO): For RRM requirements specified for UE supporting simultaneous DL reception from different directions, both UE behaviour for single-DCI and multi-DCI multi-TRP operation, while single-DCI is adopted as a basline to be studied first.
· Option 2 (OPPO, Huawei, Samsung): Whether to down-select some scenarios of multi-TRP can be further discussed after general assumption with respect to TRP are clarified
· Option 3 (Qualcomm, MTK): Define RRM requirements for single-DCI multi-TRP operation only.



We think multi-TRP scenario can be used as starting point. Whether TRPs are intra-cell or inter-cell can be discussed later. The main scenario of Rel-18 multi-Rx DL reception should be to receive one PDSCH QCL’ed with different QCL sources from one cell. Besides, inter-cell operation with TRPs located within reasonable intercell distance is still FFS. Thus, we suggest to consider inter cell operation after the intra cell is concluded.
Proposal 2: Do not consider inter-cell operation with TRPs until intra-cell multi-TRP operation work is completed.
Since single-DCI and/or multi-DCI multi-TRP operation have been supported before R18, it is straightforward to define RRM requirements for single-DCI and multi-DCI multi-TRP operation depending on UE behavior. In this R18 WI, whether to down-select some scenarios can be further discussed after general assumptions with respect to TRPs, signals, QCL info and cells are clarified.
Observation 1: Single-DCI and multi-DCI multi-TRP scenarios is in the scope of this WI.
Proposal 3: Whether to down-select some scenarios of multi-TRP can be further discussed after general assumption with respect to TRP are clarified.
	Issue 1-1-5: Spatial MIMO (either spatial diversity or spatial multiplexing) by using one panel
· Proposals
· Option 1 (Samsung, Xiaomi, NTT DOCOMO, MTK, Intel, Huawei): Spatial MIMO (either spatial diversity or spatial multiplexing) by using one panel to achieve two independent signals from the same or nearly the same direction is not the scope of this work item.
· Option 2 (vivo, Qualcomm, LGE, Nokia, Ericsson): How Spatial MIMO (either spatial diversity or spatial multiplexing) is used is up to NW and UE implementation. It is not necessary to explicitly preclude spatial MIMO (either spatial diversity or spatial multiplexing) by using one panel to achieve two independent signals from the same or nearly the same direction from the WI
· Option 3 (Apple, OPPO, Nokia, ZTE, Samsung, NTT DOCOMO, Huawei, Intel, LGE, Ericsson): Spatial MIMO (either spatial diversity or spatial multiplexing) by using one panel to receive two independent signals from the same or nearly the same direction is up to RF conclusion.



For RRM requirements of multi-Rx DL reception, we focus on 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. UE can use either a single antenna or multi-antenna panels to support simultaneous DL reception from different directions, which may depend on the actual AoA constraints of downlink signals. We think this issue is highly related to UE implementation, especially RF design. 
About spatial MIMO (either spatial diversity or spatial multiplexing) by using one panel to receive two independent signals from the same or nearly the same direction, we think it should rely on UE RF conclusion on the impact of antenna panel ON/OFF, RF Beamforming and baseband adjustment., etc. We are open to consider if RRM requirements should be specified based on conclusion from RF session. 
Proposal 4: Spatial MIMO (either spatial diversity or spatial multiplexing) by using one panel to receive two independent signals from the same or nearly the same direction is up to RF conclusion.
UE capabilities
	Sub-topic 1-5: UE capabilities
<Way forward >: 
Issue 1-5-1: Clarification/understanding on R16 UE capabilitiy simultaneousReceptionDiffTypeD
· Proposals
· Option 1 (vivo, LGE, Nokia): RAN4 to clarify the usage of existing UE capability simultaneousReceptionDiffTypeD and further discuss if additional UE capability is needed depending on progress of RRM requirements.
· Option 2a (Samsung): 
· RAN4 shall not introduce new, but reuse Rel-16 UE capability IE simultaneousReceptionDiffTypeD-r16, to indicate enhanced FR2-1 UEs supporting simultaneous DL reception from different directions with different QCL TypeD RSs on a single component carrier.
· If UE support Rel-16 simultaneousReceptionDiffTypeD-r16, UE supports to perform simultaneous measurement based on SSBs with different QCL TypeD indications.
· Option 3 (OPPO, ZTE): New UE capability of supporting simultaneous reception from different directions with different QCL type D RSs in R18 is preferred.
· Option 4 (Qualcomm, Apple, MTK, Ericsson, Intel): Rel-16 UE capability simultaneousReceptionDiffTypeD-r16 is applicable only for PDSCH reception.

Issue 1-5-2: UE capability of simultaneous reception of measured RS and data
· Proposals
· Option 1 (Huawei): For R18 multi-Rx DL reception, the enhanced RRM requirements can be developed based on the following principles:
· UE can be assumed to support simultaneous data receptions with two different beam directions.
· UE does not support simultaneous data receptions and L1 measurements with different beam directions.
· UE does not support simultaneous data receptions and L3 measurements. 
· Option 2 (Samsung, LGE, ZTE): For UE capability of simultaneous reception of measured RS and data, if UE support simultaneousReceptionDiffTypeD-r16, it should support: 
· simultaneous reception of L1 measured RS and PDCCH/PDSCH/TRS/CSI-RS for CQI
· simultaneous reception of L3 measured RS and PDCCH/PDSCH/TRS/CSI-RS for CQI
· Option 3 (MTK, Qualcomm, vivo, Huawei): RAN4 to further study how to guarantee that network can know when to apply schedule restriction or when not to.
· Option 4 (OPPO): UE capability of simultaneous reception of L1/L3 RS and data can be decided after the feasibility issues of L1 and L3 enhancements are concluded.
· Option 5 (Nokia, Xiaomi): For R18 multi-Rx DL reception, the enhanced RRM requirements can be developed based on the following principles: 
· UE can be assumed to support simultaneous data receptions with two different beam directions.
· UE supports simultaneous data receptions and L1 measurements with different beam directions.
· UE supports simultaneous data receptions and L3 measurements with different beam directions.
· UE supports simultaneous L1 and L3 measurements with different beam directions.
· Option 6 (Ericsson): for requirements definition, RAN4 to consider
· UE supports simultaneous data receptions and L1 measurements with different beam directions.
· UE supports simultaneous L1 measurements with different beam directions.
Issue 1-5-3: UE capability of simultaneousRxDataSSB-DiffNumerology
· Proposals
· Option 1 (MTK, Xiaomi, ZTE, Huawei, Xiaomi): The existing simultaneousRxDataSSB-DiffNumerology IE can be re-used in R18 multi-panel WI


Most companies are fine with the UE capability of simultaneous reception of L1 RS and data. But for simultaneous reception of L3 RS and data, it needs further discussion. Maybe we can discuss it later once the impact on baseline L3 requirements is identified. Thus, UE capability of simultaneous reception of L1 RS and data, or L3 RS and data can be decided after the baseline requirements are concluded.
Proposal 5: RAN4 to identify use cases for simultaneous L3 measurements and L1 measurements and study the feasibility.
Proposal 6: UE capability of simultaneous reception of L1/L3 RS and data can be decided after the feasibility issues of L1 and L3 enhancements are concluded. 
Since Rel-16 UE capability simultaneousReceptionDiffTypeD-r16 is applicable only for PDSCH reception, we slightly prefer to introduce a new capability in R18 to make the UE capability clearer.
Proposal 7: New UE capability of supporting simultaneous reception from different directions with different QCL type D RSs in R18 is preferred.
3	Conclusion
Proposal 1: RRM discussion have not to be limited to RRM impact of 4-layer MIMO.
Proposal 2: Do not consider inter-cell operation with TRPs until intra-cell multi-TRP operation work is completed.
Observation 1: Single-DCI and multi-DCI multi-TRP scenarios is in the scope of this WI.
Proposal 3: Whether to down-select some scenarios of multi-TRP can be further discussed after general assumption with respect to TRP are clarified.
Proposal 4: Spatial MIMO (either spatial diversity or spatial multiplexing) by using one panel to receive two independent signals from the same or nearly the same direction is up to RF conclusion.
Proposal 5: RAN4 to identify use cases for simultaneous L3 measurements and L1 measurements and study the feasibility.
Proposal 6: UE capability of simultaneous reception of L1/L3 RS and data can be decided after the feasibility issues of L1 and L3 enhancements are concluded. 
Proposal 7: New UE capability of supporting simultaneous reception from different directions with different QCL type D RSs in R18 is preferred.
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