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1	Introduction
A WF on Rel-18 FR2_multiRX_DL was approved in RAN4#106 meeting [1]. 
	<Agreement >:
Issue 1-1-1: Scope of the WI
· No further discussion is needed for Option 1.
· Discuss the requirements for the objectives in the WID directly.
Issue 1-1-3: M-TRP scenarios for Rel-18 multi-Rx DL reception
· Focus on intra-cell multi-TRP operation scenario
· No requirements will be introduced for inter-cell multi-TRP operation in R18.
Issue 1-2-7: Necessity of group-based beam reporting for simultaneous reception
· Rel-17 group-based reporting is used as a prerequisite to define requirement for simultaneous reception
· Note: Simultaneous reception term above includes Data/Data, RS/RS and Data/RS simultaneous reception cases.
Issue 1-1-6: Simultaneous L3 measurements and L1 measurements
· Simultaneous L3 and L1 measurements is not supported in this release for multi-Rx.
· Note: The agreement has no impact on scheduling restriction discussion for L3 measurements. Feasibility and benefit of scheduling restriction relaxation for L3 measurements is FFS.
Baseline L1 measurement requirements for potential multi-Rx enhancement
· For cell specific RLM: section 8.1
· For cell specific link recovery: section 8.5
· For TRP specific link recovery: section 8.18
· For L1-RSRP measurement: section 9.5.
Issue 1-1-8: Scenario for RSs type combination for simultaneous L1 measurements/data reception
· Option 1:
· Combination of RS/RS and RS/data for simultaneous reception are moved to discussions related to measurement restriction/scheduling restriction requirements enhancement.
· Option 2:
· Other options are not precluded, if necessary. 
Other open issues for general aspects are captured in section for Topic #1 in topic summary [1].


In this contribution, we further discuss the remaining issues related to scope and scenarios for FR2-1 multi-Rx reception.
2	Discussion
Scope
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.
As agreed in RAN#98 meeting, the work on L3 measurement related aspects for scheduling/measurement restriction requirements is not precluded. Further check in RAN #100 whether to include other L3 measurement related aspects and objectives subject to RAN4 progress. 
From our side, L3 measurements by using concurrently activated multiple Rx can be precluded. We suggest no L3 measurement requirements enhancement in R18 multi-Rx chain WI. Based on the enhancements on L1 measurements, other impacts on L3 measurements (e.g., sharing factor, scheduling and/or measurement restriction requirements) can be studied except L3 measurement delay reduction.
Based on the discussion, we think some assumptions can be considered to narrow down the scope of this WI. In R18 multi-Rx chains WI, RAN4 can deprioritize the case when UE is configured with multiple component carriers until the requirement of single component carrier is complete. UE can be configured with multiple component carriers, including intra-band CCs and/or inter-band CCs, but multi-Rx chains are enabled on only one of the component carriers. 
Proposal 2: RAN4 can deprioritize the case when UE is configured with multiple component carriers until the requirement of single component carrier is complete.
In addition, the followings can also be precluded for RRM requirement enhancements that require more than two cell searchers for detection and measurements, or UE parallel processing to deal with a timing offset larger than CP on the same frequency layer, or L3 measurements by using concurrently activated multiple Rx.
Proposal 3：The followings assumptions can be precluded for enhanced RRM requirements:
· More than two cell searchers for detection and measurements, or 
· UE parallel processing to deal with a timing offset larger than CP on the same frequency layer, or 
· L3 measurements by using concurrently activated multiple Rx.
Scenario
As agreed in last meeting, RAN4 will focus on intra-cell multi-TRP operation scenario.No requirements will be introduced for inter-cell multi-TRP operation in R18.
Rel-17 group-based reporting is used as a prerequisite to define requirement for simultaneous reception.  Simultaneous reception term above includes Data/Data, RS/RS and Data/RS simultaneous reception cases. For intra-cell multi-TRP, we think there are three different RSs combination, i.e., CSI-RS + CSI-RS, SSB + SSB and CSI-RS + SSB are supported for simultaneous L1-RSRP measurements and TRP specific link recovery, according to procedures for group-based beam reporting as specified in TS 38.214 below.
	-	if the UE is configured with the higher layer parameter groupBasedBeamReporting set to 'enabled', the UE is not required to update measurements for more than 64 CSI-RS and/or SSB resources, and the UE shall report in a single reporting instance two different CRI or SSBRI for each report setting, where CSI-RS and/or SSB resources can be received simultaneously by the UE either with a single spatial domain receive filter, or with multiple simultaneous spatial domain receive filters. 
-	if the UE is configured with the higher layer parameter groupBasedBeamReporting-r17, the UE is not required to update measurements for more than 64 CSI-RS and/or SSB resources, and the UE shall report in a single reporting instance nrofReportedRSgroup, if configured, group(s) of two CRIs or SSBRIs selecting one CSI-RS or SSB from each of the two CSI Resource Sets for the report setting, where CSI-RS and/or SSB resources of each group can be received simultaneously by the UE.


Proposal 4：For intra-cell multi-TRP, CSI-RS + CSI-RS, SSB + SSB and CSI-RS + SSB are supported for simultaneous L1-RSRP measurements and TRP specific link recovery.
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. From RRM requirements perspective, it is not necessarily to preclude spatial MIMO (either spatial diversity or spatial multiplexing) by using one panel to achieve two independent signals explicitly.
Proposal 5: It is not necessary to explicitly preclude 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. 
UE capabilities
	Issue 1-4-1: Clarification/understanding on R16 UE capabilitiy simultaneousReceptionDiffTypeD
· Proposals
· Option 1: 
· If RRM requirements enhancements only be considered to 4-layer MIMO capable UE: The UE capability simultaneousReceptionDiffTypeD-r16 can be reused
· Option 2: 
· SimultaneousReceptionDiffTypeD is only applicable for PDSCH.
· Option 3: 
· The UE capability simultaneousReceptionDiffTypeD should be discussed after the basic assumptions (at least simultaneous received RS type and scenario) are clear
· Option 4: 
· The UE capability of simultaneousRxDataSSB-DiffNumerology is only applicable for FR1, not for FR2.
· Option 5: 
· Rel-16 UE capability simultaneousReceptionDiffTypeD cannot be directly applicable as an indication for UEs ability for multi-rx operation, since currently it is applicable only for PDSCH reception.
Issue 1-4-2: UE capability of simultaneous reception of measured RS + (RS or data) in Rel-18
· Proposals
· Option 1: 
· New UE capability of supporting simultaneous reception from different directions with different QCL type D RSs for enhanced L1 measurements is introduced. 
· FFS if multiple UE capabilities are needed for simultaneous RS+RS reception and RS+data reception.
· Option 2: 
· To support R-18 multi-Rx DL simultaneous reception modes, an additional UE capability shall be defined.
· Option 3: 
· To introduce a new UE capability rather than reuse the existing R16 simultaneousReceptionDiffTypeD to indicate the support of simultaneous multi-panel reception from two directions in FR2-1.
· Whether using a single UE capability or multiple UE capabilities to indicate the support of multi-panel reception, which should be decided based on the conclusion of supported combinations in this WI. So it is better to firstly identify the supported combinations in this WI. Then the decision between Solution 1 and Solution 2 can be identified from the perspective of whether a unified UE capability is enough or not.
· Solution 1: Only a single UE capability is needed, which is applicable for all supported combinations of simultaneous reception between L1 RS, L3 RS and data
· Solution 2: Multiple UE capabilities are necessary, and each of them indicates the support of one kind of combinations. E.g UE capability X1 indicates the support of simultaneous data+data reception; UE capability X2 indicates the support of simultaneous L1 RS + L1 RS/data reception; UE capability X3 indicates the support of L3 RS + L1 RS/data reception.
· Option 4:
· If RRM requirements enhancements not to be restricted to 4-layer MIMO capable UE: It is preferred to introduce a new UE capability to indicate the support of simultaneous DL reception from different directions with different QCL TypeD RSs.
· Option 5:
· New UE capability of supporting simultaneous reception from different directions with different QCL type D RSs in R18 is preferred.
· UE capability of simultaneous reception of RS and data can be decided after the feasibility issues of L1 and L3 enhancements are concluded.
· Option 6: 
· The following two options are suggested to indicate the supporting of FR2 multi-Rx DL reception
· Option 1: To introduce new signaling in R18
· Option 2: To reuse R16 IE simultaneousReceptionDiffTypeD-r16, based on the assumption that UE will not report it in R16 and R17.


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 6: New UE capability of supporting simultaneous reception from different directions with different QCL type D RSs in R18 is preferred.
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.
RAN4 need still identify use cases for simultaneous L3 measurements and L1 measurements and study the feasibility, and how to guarantee that network can know when to apply schedule restriction or not.
Proposal 7: UE capability of simultaneous reception of RS and data can be decided after the feasibility issues of L1 and L3 enhancements are concluded. 
3	Conclusion
Proposal 1: RRM discussion have not to be limited to RRM impact of 4-layer MIMO.
Proposal 2: RAN4 can deprioritize the case when UE is configured with multiple component carriers until the requirement of single component carrier is complete.
Proposal 3：The followings assumptions can be precluded for enhanced RRM requirements:
· More than two cell searchers for detection and measurements, or 
· UE parallel processing to deal with a timing offset larger than CP on the same frequency layer, or 
· L3 measurements by using concurrently activated multiple Rx.
Proposal 4：For intra-cell multi-TRP, CSI-RS + CSI-RS, SSB + SSB and CSI-RS + SSB are supported for simultaneous L1-RSRP measurements and TRP specific link recovery.
Proposal 5: It is not necessary to explicitly preclude 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. 
Proposal 6: New UE capability of supporting simultaneous reception from different directions with different QCL type D RSs in R18 is preferred.
Proposal 7: UE capability of simultaneous reception of RS and data can be decided after the feasibility issues of L1 and L3 enhancements are concluded. 
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