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1 Topic #1: Analysis of scope and scenarios
<Agreement >:
Issue 1-1-7: Assumption on supporting 4-layer MIMO with simultaneous DL reception with two different QCL TypeD RSs
· group based reporting is one of the means to enable simultaneous reception
· companies proposing to enable simultaneous reception should bring more analysis on how this can be done

Issue 1-1-4: Support of single-DCI and/or multi-DCI multi-TRP operation
· 	Consider both sDCI and mDCI

<Start of Way forward >: 
1.1 Sub-topic 1-1: Scope and scenarios
Issue 1-1-1: Scope of the WI
· Proposals
· Option 1: RRM requirements enhancements shall not to be restricted to 4-layer MIMO capable UEs only (i.e., RRM enhancement for multi-Rx chain which is not relevant to 4-layer MIMO should also be considered)
· Option 2: RRM requirements enhancements can only be considered to 4-layer MIMO capable UEs

Issue 1-1-2: Single (component) carrier for defining RRM requirements
· Proposals
· Option 1 (MTK):
· To deprioritize the case when multi-Rx chain is enabled on only one of the component carriers until the requirement of single component carrier is complete.
· Option 2 (Huawei):
· 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.
· Option 3 (Ericsson):
· RAN4 shall focus on defining requirements for the single-carrier case where the UE is not configured with CA

[bookmark: _Hlk116635889]Issue 1-1-3: Scenarios for Rel-18 multi-Rx DL reception
· Proposals
· Option 1 (CMCC, vivo, Xiaomi, LGE, Nokia, ZTE)
· Both intra-cell and inter-cell multi-TRP operation are supported for multi-Rx chain UE in the WI.
· It should be assumed that the receive timing difference for both scenarios is within CP length. (Xiaomi, LGE)
· Option 2a (Huawei, OPPO, Samsung)
· 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.
· Option 2b (NTT DOCOMO): 
· Intra-cell multi-TRP study should be the baseline for inter-cell multi-TRP. Therefore intra-cell multi-TRP should be studied and completed first. If multi-TRP scenario should be limited only Rel-16 eMIMO study area, inter-cell multi-TRP can be out of scope.
· Option 2c (Intel): 
· For inter-cell multi-TRP, discuss whether measurement period can be reduced and scheduling restriction can be relaxed.
· Option 3a (Qualcomm, MTK): 
· Not to consider inter-cell mTRP operation in R18 multi-Rx WI
· Option 3b (Ericsson): 
· RAN4 shall focus intra-cell mTRP operation in R-18 multi-Rx UE

Issue 1-1-5: Spatial MIMO (either spatial diversity or spatial multiplexing) by using one panel
· Proposals
· Option 1 (Samsung, Xiaomi): 
· 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.
· The“panel”terminology means logical conduct, i.e. corresponding to spatial filter
· Option 2a (Nokia): 
· How spatial MIMO (either spatial diversity or spatial multiplexing) is used is up to network and UE implementation assuming this is agnostic to network
· Option 2b (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 (vivo): 
· 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. No RRM requirements impact is identified.
· The panel used in this issue may not be the same as used in the RF session
· [bookmark: _Hlk118972976]Option 4 (NTT DOCOMO): 
· 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 but RF conclusions should be considered.
· Option 5 (OPPO, ZTE): 
· 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.
· Option 6 (Intel): 
· For RRM discussion, follow the panel definition specified in RF session, i.e. within a panel, one beam can be selected.

Issue 1-1-6: Simultaneous L3 measurements and L1 measurements
· Proposals
· Option 1a (Intel, MTK,): 
· In R18 multi-Rx, UE is not required to perform both L3 measurements and L1 measurements at a time.
· Option 1b (LGE): 
· Do not consider simultaneous L3 and L1 measurement at a time if clear use cases for simultaneous L3 and L1 measurements are identified.
· Option 1c (Ericsson): 
· Deprioritize simultaneous reception of two RSs, when one is intended for L3 measurement and another one is for L1 measurements.
· Option 2a (Samsung): 
· RAN4 to identify use cases for simultaneous L3 measurements and L1 measurements and study the feasibility
· For AoAs are in discriminated directions and separation relatively large cases, UE is able to perform L3 and L1 measurements simultaneously with multi-Rx
· Further check whether Klayer1_measurement of 1.5 can be removed (or Klayer1_measurement = 1)
· For AOA separation smaller than a minimum threshold case, UE is not required to perform L3 and L1 measurements simultaneously even with multi-Rx
· Option 2b (NTT DOCOMO): 
· The feasibility of simultaneous L3 and L1 measurement without any L3 related enhancement should be considered.
· Option 2c (OPPO):
·  RAN4 to identify use cases for simultaneous L3 measurements and L1 measurements and study the feasibility.
· Option 2d (vivo): 
· System gain should be studied firstly if simultaneous L3 and L1 measurements is supported.
· It is feasible to support simultaneous L3 measurements and L1 measurements for UE capable of multi-Rx.
· Option 2e (Nokia): 
· RAN4 discussion is needed to get common understanding of the scenarios and technical feasibility on UE side.
· RAN4 to discuss at least:
· UE can measure L3 from one QCL typed source and L3 from another QCL typed source.
· UE can measure L1 from one QCL typed source and L3 from another QCL typed source.
· UE can measure L1 from one QCL typed source and L1 from another QCL typed source.
· UE can measure L1 or L3 from one QCL typed source and receive data from another QCL typed source.
· Option 3 (Xiaomi):
· To introduce a new capability of the UE besides the multi-RX chain capability to support the simultaneous L1 and L3 measurement.
· 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 needs optional capability to support simultaneous L1 and L3 measurements with different beam directions.
· Option 4 (CMCC): 
· To consider simultaneous L3 measurements and L1 measurements with multi-RX chain reception
· Further check whether Klayer1_measurement of 1.5 can be removed (or Klayer1_measurement = 1)
· Option 5 (ZTE): 
· Simultaneous L3 measurement and L1 measurement should be supported in this WI.

Issue 1-1-8: Scenario for RSs type combination for simultaneous L1 measurements
· Proposals
· Option 1 (MTK):
· For intra cell scenario, not to consider the case when two SSBs are from 2 TRPs at a time.
· For intra cell scenario, UE is able to receive SSB + CSI-RS at a time when the following conditions are met.
· For QCL Type D, the source SSB in TCI chain of the CSI-RS is not the simultaneous received SSB.
· applicability condition concluded in RF session.
· For intra cell scenario, UE is able to receive two CSI-RSs at a time when the following conditions are met.
· Two source SSBs in two TCI chains of two CSI-RS are different.
· applicability condition concluded in RF session.
· Option 2 (vivo):
· For intra-cell multi-TRP, 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.
· For inter-cell multi-TRP, three different RSs combination, i.e., CSI-RS + CSI-RS, SSB + SSB and CSI-RS + SSB are supported for TRP specific link recovery.
· For inter-cell beam management, SSB-based L1-RSRP measurement can be enhanced for multi-Rx chain UE.
· Option 3 (Ericsson):
· CSI-RS + CSI-RS simultaneous reception is considered in this WI.
· CSI-RS + data simultaneous reception is considered in this WI , in the scheduling restrictions discussion.
· RAN4 to agree that SSB + SSB and SSB+data, simultaneous reception are deprioritized in this WI.
· No new requirements for cell detection in this WI.
· Option 4 (ZTE): 
· For intra-cell mTRP, we believe all the following combinations should be supported:
· Simultaneous RS + RS under intra-cell mTRP   
· Simultaneous data + data under intra-cell mTRP
· Simultaneous RS + data under intra-cell mTRP
· For inter-cell mTRP(if decided to be included in the WI), at least the following combinations should be supported:
· Simultaneous RS + RS under inter-cell mTRP from serving cell and non-serving cell
· Simultaneous data + data under inter-cell mTRP from serving cell and non-serving cell
· Simultaneous RS + data under inter-cell mTRP from serving cell and non-serving cell

Issue 1-1-9: Scenarios for “simultaneous reception”
· Proposals
· Option 1 (MTK): UE should be able to receive the signals from same TRP or different TRPs, as long as the following conditions are met.
· For QCL type D, the two source SSBs in two TCI chains of two simultaneous received signals are different
· Applicability condition.
· Option 2 (Xiaomi): RAN4 agrees on the deployment scenarios A-D for discussing the requirements for simultaneous reception from two different directions:
· Scenario A: simultaneous reception of RS0 and RS2, same TRP, same SSB index, same cell
· Scenario B: simultaneous reception of RS0 and RS10, different TRPs, same SSB index, same cell
· Scenario C: simultaneous reception of RS0 and RS3, same TRP, different SSBs, same cell
· Scenario D: simultaneous reception of RS0 and RS13, different TRPs, different SSBs, same cell.
· Option 3 (ZTE): 
· Under the assumption of non-overlapped or very limited partial overlapped between the beam direction coverage of each panel, all following candidate combinations are possible: 
· Simultaneous fine beam reception from panel A and fine beam reception from panel B
· Simultaneous fine beam reception from panel A and coarse beam reception from panel B
· Simultaneous coarse beam reception from panel A and fine beam reception from panel B
· Option 4 (Intel): 
· For intra-cell mTRP, UE may perform simultaneous reception for:
· Data + RS 
· Data + L1 CSI-RS
· Data + L1 SSB
· RS + RS 
· L1 CSI + L1 CSI-RS
· L1 CSI + L1 SSB
· Data + Data
· For inter-cell mTRP, RAN4 further discuss whether UE support simultaneous reception for:
· Data + RS
· Data + L1 SSB
· RS + RS
· L1 SSB + L1 SSB
· Option 5 (LGE): 
· The RRM requirements of the following scenarios for simultaneous reception on the same or overlapping OFDM symbols should be defined.
· RS + RS
· RS + data signal
· data + data signals
· Option 6 (vivo): 
· No need to define scenarios for ‘simultaneous reception’.
· Option 7 (NTT DOCOMO): 
· The deployment scenarios for discussing the requirements for simultaneous reception from two different directions can be categorized as follows:
· Two different RSs/RS and data/data signals with different TCI state, same TRP, same source SSB, same cell
· Two different RSs/RS and data/data signals with different TCI state, same TRP, different source SSB, same cell
· Two different RSs/RS and data/data signals with different TCI state, different TRP, different source SSB, same cell
· The following case needs more clarification:
· Two different RSs/RS and data/data signals with different TCI state, different TRP, same source SSB, same cell
· The case that different TRPs use same SSB simultaneously in same cell is unclear.
· Option 8 (Huawei): 
· For FR2 multi-Rx DL reception, RAN4 shall study the scenario of simultaneous fine beam re reception from panel A and fine beam reception from panel B.
· Option 9 (Samsung): 
· Simultaneous DL reception from different directions with different QCL TypeD RSs including at least the following combinations:
· Simultaneous reception of data on both panels
· Simultaneous reception of RSs for L1 measurement on both panels
· The RSs includes SSB and CSI-RS
· The L1 measurement includes L1-RSRP/L1-SINR/RLM/CBD/BFD
· Simultaneous reception of RSs for L1 measurement on one panel and data on the other panel
· Simultaneous reception of RSs for L3 measurement on one panel and data on the other panel
· Simultaneous reception of RSs for L3 measurement on both panels
· The RSs includes SSB and CSI-RS
· Note: The“panel”terminology means logical conduct, i.e. corresponding to spatial filter
· Option 10 (Nokia): 
· [bookmark: _Toc118729462]Simultaneous reception in multi-Rx UE would mean independent, simultaneous reception of data and RS, or simultaneous reception of RS and RS from multiple TRPs with same or different PCID.
· [bookmark: _Toc118729463]With capability for simultaneous DL reception from multiple TRPs, the following scenarios can be supported in a multi-Rx UE.
· [bookmark: _Toc118729464]Simultaneous L1 measurements:
· [bookmark: _Toc118729465]L1 SSB + L1 SSB
· [bookmark: _Toc118729466]L1 CSI-RS + L1 CSI-RS
· [bookmark: _Toc118729467]Simultaneous L3 measurements:
· [bookmark: _Toc118729468]L3 SSB + L3 SSB
· [bookmark: _Toc118729469]Simultaneous L3 and L1 measurements:
· [bookmark: _Toc118729470]L3 SSB + L1 SSB/CSI-RS
· [bookmark: _Toc118729471]Simultaneous data and L3 /L1 measurements:
· [bookmark: _Toc118729472]L1 SSB + data
· [bookmark: _Toc118729473]L1 CSI-RS + data
· [bookmark: _Toc118729474]L3 SSB + data
· [bookmark: _Toc118729475]RAN4 should study the following requirements for multi-Rx UE.
· [bookmark: _Toc118729476]Simultaneous L1 measurements:
· [bookmark: _Toc118729477]L1 SSB + L1 CSI-RS
· [bookmark: _Toc118729478]Simultaneous data and L3 measurements 
· [bookmark: _Toc118729479]L3 CSI-RS + data

1.2 Sub-topic 1-2: UE capability
Issue 1-2-1: Clarification/understanding on R16 UE capabilitiy simultaneousReceptionDiffTypeD
· Proposals
· Option 1a (Samsung): 
· 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 1b (Nokia): 
· simultaneousReceptionDiffTypeD should checked for its applicability to enhanced R-18 RAN4 RRM requirements.
· Option 2a (vivo): 
· Rel-16 UE capability simultaneousReceptionDiffTypeD-r16 is applicable only for PDSCH reception.
· New UE capability of supporting simultaneous reception from different directions with different QCL type D RSs for L1 measurements is introduced
· Option 2b (ZTE): 
· The R16 UE capability simultaneousReceptionDiffTypeD is only applicable for PDSCH not even for PDCCH.
· It is preferred 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.
· Option 2c (OPPO): 
· New UE capability of supporting simultaneous reception from different directions with different QCL type D RSs in R18 is preferred.
· Option 2d (Huawei): 
· 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.
· Option 2e (Ericsson): 
· 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 1-2-2: UE capability of simultaneous reception of measured RS and data
· Proposals
· Option 1 (Intel): 
· For case that scheduling restriction or measurement restriction can’t always be applied, further discuss applicable condition or threshold to distinguish the different scenarios.
· Option 2 (MTK): 
· RAN4 to further study how to guarantee that network can know when to apply schedule restriction or when not to. If this cannot be guaranteed by network, scheduling restriction cannot be removed.
· Option 3 (vivo):
· New UE capability of supporting simultaneous reception from different directions for L1 measurements and data reception is introduced.
· FFS mechanism for informing NW of activation/deactivation of 2AoA reception if necessary.
· Option 4 (Huawei):
· 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
· Option 5 (Samsung): 
· 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, 
· Note: the measured RS and PDCCH/PDSCH/TRS/CSI-RS for CQI shall be with different QCL TypeD RSs, which match with the applicable multi-RX direction-pair to be specified in RF session.
· Option 6(ZTE):
· 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 + L3 RS/L1 RS/data reception.

Issue 1-2-3: UE capability of simultaneousRxDataSSB-DiffNumerology
· Proposals
· Option 1 (Intel, MTK, Huawei, Samsung): 
· The existing simultaneousRxDataSSB-DiffNumerology IE can be re-used in R18 multi-panel WI
· Option 2 (ZTE): 
· The existing UE capability simultaneousRxDataSSB-DiffNumerology-Inter-r16 is not suitable for R18 multi-panel reception since of the inherent applicability restriction.
· The existing UE capability simultaneousRxDataSSB-DiffNumerology is feasible if the supporting of concurrent SSB and data are consistent between FR1 and FR2-1. But it should be ultimately determined after the decision of single or multiple UE capabilities are necessary.
· Option 3 (Nokia): 
· In R-18 UE with multi-Rx capability, for indicating simultaneous data and intra-frequency measurement capability, simultaneousRxDataSSB-DiffNumerology can be reused.
· In R-18 UE with multi-Rx capability, for indicating simultaneous data and inter-frequency measurement without measurement gap capability, simultaneousRxDataSSB-DiffNumerology-Inter-r16 can be reused.
· Option 4 (Ericsson): 
· A new UE capability is needed to support simultaneous reception with different QCL type-d and mixed numerologies.
· For UEs supporting simultaneous reception with different QCL type-d and mixed numerologies no scheduling restrictions are needed.

Issue 1-2-4: UE capability of dynamic switch the activated two panels
· Proposals
· Option 1(Intel): 
· [bookmark: _Hlk118966109]RAN4 discuss whether to introduce UE capability that UE is equipped with more panels and can dynamic switch the activated two panels if necessary.
<End of Way forward >

2 Topic #2: Analysis of general aspects
<Start of Way forward >: 
2.1 [bookmark: _Hlk118983296]Sub-topic 2-1: Receive timing difference
Issue 2-1-1: Receive timing difference
· Proposals
· Option 1a (Apple): 
· The receive timing difference between different directions, which is applicable to simultaneous data reception, simultaneous L1 measurements, and possibly simultaneous data reception and L1 measurements, is within CP in R18.
· Option 1b (Qualcomm, MTK): 
· Receive time difference for configured different QCL Type D RSs is not larger than CP.
· Option 1c (Xiaomi): 
· The RTD for multi-TRP will be kept within CP for both intra-cell and inter-cell case.
· Option 1d (OPPO): 
· The RTD between different panels is at least within one CP.
· Option 2a (Intel):
· For intra-cell mTRP, don’t define requirement when timing offset is larger than CP.
· For inter-cell mTRP, further discuss whether to define requirements with timing difference larger than CP.
· Option 2b (Huawei):
· RAN4 to consider defining requirements with timing difference larger than CP, and the applicable scenario needs further investigation in terms of sDCI/mDCI, intra-cell/inter-cell and combinations of receiving signals.
· Option 2c (Samsung):
· RAN4 to discuss whether to define requirements with timing difference larger than CP depending on progress of RRM requirements
· Option 2d (vivo): 
· Receive timing difference for configured different QCL Type D RSs for L1 measurement is within CP.
· Option 2e (ZTE): 
· The case of receiving timing difference within CP should be baseline for simultaneous multiple reception from different directions.
· If inter-cell mTRP is decided to be included in this WI, then the possibility of the receiving timing difference larger than CP exists.
· From the perspective of UE architecture, based on the assumption of independent RF chain and BB for multi-panel case, not applying any restriction on receiving timing difference is feasible.
· The total receiving timing difference can be seen as a trade-off between BS TAE and propagation delay difference. So as to control the total value, then smaller BS TAE should be guaranteed if not restrict the deployment of inter-cell scenario.
· Option 2f (Nokia): 
· For multi-RX multi-DCI multi-TRP operation, follow the agreements in the MIMO_evo_DL_UL WI: propagation delay difference is within CP as baseline, and propagation delay difference larger than CP is supported as optional UE capability
· Option 2g (Ericsson): 
· Start with receive time differences between any configured different QCL Type D RSs is not larger than CP.
· FFS whether to define requirements with timing difference larger than CP.
· If we define cases where ∆τ > CP then we define a total MRTD budget, where 
∆τ = TAE + ∆propagation and ∆τ < MRTD. This way TAE and ∆propagation can be balanced as terms, within the total MRTD budget.
· Option 3 (LGE): 
· In this WI, the baseline assumption for RRM requirements should be that receive time difference is within CP, and it should be also discussed in RAN1 if RAN4 considers receive time difference larger than CP
· Recommended WF
· Needs further discussion.

2.2 Sub-topic 2-2: RRM requirements impact
Issue 2-2-1: Definition of “simultaneous reception”
· Proposals
· Option 1 (Xiaomi): 
· The two RSs, RS and data, or 2 data signals, are considered to be received simultaneously
· Option 2 (NTT DOCOMO): 
· In this WI, the two RSs, RS and data, or 2 data signals, are considered to be received simultaneously. For the cases of two RSs, RS and data, simultaneously means that their instances are received in the overlapping OFDM symbols, which may occur in one, some, or all RS occasions during the measurement period. For the case of 2 data signals, simultaneously means that their instances are received in the same OFDM symbols within the MRTD requirement.
· Option 3 (Ericsson): 
· In this WI, two signals are considered to be received simultaneously, if their instances are received in the same or overlapping OFDM symbols, which may occur in one, some, or all signal occasions during their measurement or evaluation period.

Issue 2-2-2: UE architectures
· Proposals
· Option 1 (Intel, OPPO, NTT DOCOMO, Samsung):
· Multi-RX chain architecture should be discussed in RF session.
· Option 1a (vivo):
· It is not necessary to have a general conclusion on multi-Rx chain architecture in RRM session.
· [bookmark: _Toc118729458]Option 3 (Nokia): 
· Multi Rx architecture to assume that each Rx chain can process at an independent FFT window.  
· [bookmark: _Toc118729459]Multi Rx architecture to assume that each Rx chain can perform independent RRM measurements or demodulation tasks. 
· [bookmark: _Toc118729460]Multi Rx architecture to assume that each Rx chain can perform independent RRM measurements.
· [bookmark: _Toc118729461]Independent downlink time tracking are supported in multi-Rx for intra and inter cell measurements.

Issue 2-2-3: Beam management
· Proposals
· Option 1 (Intel):
· Beam management requirements are based on:
· For L1-RSRP measurement for intra-cell mTRP, L1-RSRP requirement defined in clause 9.5 will apply.
· For L1-RSRP measurement in inter-cell mTRP, Rel-17 ICBM requirement will be applied, i.e. clause 9.13, where only SSB based measurement is defined.
· For BFD/CBD, TRP specific requirement will be applied, i.e. clause 8.18, which can apply for both intra-cell mTRP and inter-cell mTRP.
· Option 2 (MTK):
· Not to use the principle of independent beam management to define the requirement for R18 multi-Rx WI.
· Option 3 (NTT DOCOMO):
· Single TCI case and dual TCI case should be studied separately. For dual TCI case, independent beam management can be assumed based on the agreement that independent TCI state switch is assumed for dual TCI case.
· Option 4 (Nokia):
· Multi-Rx UE shall be capable of independent beam management between multiple Rx chains on a Component Carrier (CC)

Issue 2-2-4: RRM impact of the UE behaviour using a single antennal panel
· Proposals
· Option 1 (Intel):
· If UE can’t receive two AoAs from single antenna module, UE can’t support simultaneous reception for some scenarios.
· [bookmark: _Ref118627831]Option 2 (MTK):
· In R18 multi-Rx WI, no need to discuss the case when two signals are received by one active UE Rx panel at a time.
· Option 3 (vivo):
· Receiving signals from two different directions simultaneously by using single antenna module may be considered as one of the conditions for applicability of enhanced requirements.
· Option 4 (OPPO):
· UE behavior using a single antennal panel needs RF study conclusion.
· Option 5 (NTT DOCOMO):
· About antenna panel discussion, it should be based on RF conclusion. If RF session conclusion affects delay reduction or causes new delay term, then RRM study should be triggered.

Issue 2-2-5: Whether and how to define power saving related requirements
· Proposals
· Option 1 (Apple): 
· RAN4 considers allowing a UE capable of multi-RX reception to inform the network that it does not support two-AoA reception, so the network knows the UE does not turn on or off this capability arbitrarily. FFS how this is achieved.
· Option 2 (Ericsson): 
· No power saving requirements specific for multi-rx operation are considered in the WI. However, overheating related enhancements is considered.
· Extend OverheatingAssistance mechanism to also cover multi-RX chain operation and further discuss the details for multi-RX chain ON/OFF mechanism based on OverheatingAssistance.
· Option 3 (LGE): 
· RAN4 to discuss UE power saving behavior when specifying RRM requirements and how to inform to network.
· The UE power saving behavior is that the UE capable of multi-Rx reception turns on (multi-Rx chain) or off (single Rx chain) the mutlti-Rx chain arbitrarily.
· Option 4 (vivo, Samsung): 
· No power saving specific requirements are considered in the WI. 
· Option 5 (OPPO): 
· Power saving can be one sub-aspect to be considered when specifying RRM requirements, but no specific requirements will be considered in this WI.
· Option 6 (NTT DOCOMO): 
· Based on the observations, there are no power saving related descriptions, thus it should be basically out of scope of this WI. If some limitations arise and they are barrier for other enhancements, it should be studied and resolved.
· Option 7 (Huawei): 
· For UE capable of multi-Rx receptions from different directions, whether UE to turn on multiple Rx chain can be investigated from the following aspects:
· Whether UE is configured with group-based L1-RSRP measurements.
· Whether UE is activated with dual TCI.
· Option 8 (Samsung): 
· For RRM requirements specified for UE supporting simultaneous DL reception from different directions, no need to define additional requirements for power saving.
· Option 9 (Nokia): 
· [bookmark: _Toc118729487]A UE capable of multi-Rx reception should be able to perform RRM enhancements when UE is actively using multi-Rx reception. 
· [bookmark: _Toc118729488]RAN4 to study if use of single Rx chain or multiple Rx chain can be adapted over time.. 
· [bookmark: _Toc118393439]RAN4 should enhance multi-Rx reception when using 2 Rx chains for reduced impact from measurements. 
· A UE capable of multi-Rx reception and the network should be aware of when the UE is using 2 Rx chains for reducing measurement times or reducing scheduling restrictions or when it is using a single Rx chain. 

Issue 2-2-6: Scheduling restriction/availability requirements on group-based L1 measurements
· Proposals
· Option 1 (MTK): 
· In R18 multiple Rx WI, simultaneous measurement is not limited to group-based reporting. Both group based reporting and non-group based reporting can be used for simultaneous measurement.
· Option 2 (vivo): 
· Scheduling restriction/availability requirements and measurement restriction requirements are enhanced for L1 measurements for group-based beam reporting.
· [bookmark: _Toc118729480]Option 3 (Nokia): 
· Discuss L1 scheduling restriction/availability as part of the L1 measurement requirements for UEs suporting multi-Rx.

2.3 Sub-topic 2-3: Applicability and conditions
Issue 2-3-1: Applicability of new requirements to different QCL types
· Proposals
· Option 1 (Ericsson): 
· Scenarios where QCL type D is configured in combination with QCL type A/C should be in the scope of the WI.
· RAN4 can further discuss whether the same requirements apply for QCL type D only case and QCL type D + QCL type A/C.
· Option 2 (vivo): 
· Requirements defined for QCL type-D only are also applicable when QCL type D is configured together with QCL type A/C.
· Option 3 (Huawei): 
· For UE capable of multi-Rx receptions from different directions, the applicability and conditions of FR2 multi-Rx DL receptions shall be focused on the TCI configuration of QCL type D
· Option 4 (Nokia): 
· [bookmark: _Toc118283942][bookmark: _Toc118729483]QCL relationship between RSs is only considered for TCI state switching and L1 measurements. 
· [bookmark: _Toc118283943][bookmark: _Toc118729484]TCI state configuration with QCL-A/C do not have impact on RRM requirements.
· [bookmark: _Toc118729485][bookmark: _Toc118283946]UEs supporting multi-Rx chain in R-18 should be able to receive two RSs simultaneously from non-serving cells using different Rx chains.

Issue 2-3-2: Applicability of requirements for serving cell
· Proposals
· Option 1 (vivo): 
· It is depending on if requirements for ICBM are enhanced for multi-Rx or inter-cell multi-TRP operation is supported regarding if simultaneously received RSs can be from a non-serving cell.
· Option 2 (Huawei): 
· For multi-Rx DL receptions from different directions, the case that the simultaneously received signals from a non-serving cell will not be considered.

Issue 2-3-3: Applicability of requirements for partial overlapping RS resources
· Option 1 (Ericsson): 
· When two RSs are configured in time resources which are not fully overlapping, the multi-rx requirements are applicable not on all but on a subset of resources, which is a common set of time resources for the two RSs.

Issue 2-3-4: Detectable condition of RS signals
· Proposals
· Option 1 (ZTE): 
· For detectable condition, all RSs in the same QCL chain for the target TCI state should remain detectable during the entire measurement/switch period.
· Option 2 (Huawei): 
· For known target TCI state for switching, all RSs in the same TCI chain for the target TCI need to be detectable during switching period, which is not multi-Rx specific issue.
· Option 3 (Ericsson): 
· In RRM requirements for simultaneous reception of RSs in different QCL type D infos, not only the target RSs but also the associated signals in the QCL infos shall remain detectable during the entire measurement periods, e.g., a detectability condition also for the associated signal needs to be added

Issue 2-3-5: Interference conditions for simultaneous reception
· Proposals
· Option 1 (Ericsson): 
· RAN4 to discuss the interference conditions which are specific for simultaneous reception.
· RAN4 to discuss whether potentially higher interference in the overlapping time resources is an issue.
<End of Way forward >: 
[bookmark: _GoBack]
3 Topic #3: L3 measurement specifically related
<Agreement >: 
· The following L3 related requirements enhancements should be studied and specified if necessary
· L3 measurements in RRC Connected mode
· Note: other enhancements are deprioritized

