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1	Work plan related evaluation
	Do you want to modify the time budget for this WI/SI compared to what was endorsed at the last RAN meeting?
	NoYes



If you answered No:	Then please remove the Excel file from the zip file of this status report.
If you answered Yes:	Then please fill out the attached Excel template to request a modification of the time 		budgets for your WI /SI. The Excel table has to be filled out for all affected RAN WGs and 		up to the target date of the WI/SI. The basis are the endorsed time budgets of the last 		RAN meeting. Please highlight all changes of the values.
		One time unit (TU) corresponds to ~ 2 hours in the meeting.
		If this status report covers a WI with Core and Performance part, then please have one 		line for each in the attached Excel table.
		Note: If no Excel table is attached, then this means no time budget change.
Additional explanations/motivations for the time budget changes in the attached Excel table:


2.	Detailed progress in RAN WGs since last TSG meeting (for all involved WGs)
	NOTE: Agreements and Open issues impacted cross-TSG aspects shall be explicitly highlighted
2.1	RAN1
Void
2.2	RAN2
Void
2.3	RAN3
Void
2.4	RAN4
2.4.1	Agreements
2.4.1.1	UE RF Core
2.4.1.1.1	From RAN4#104-e: WF R4-2214457
· To support 4L DL MIMO reception at the UE when configured with 2 active TCI states, polarization multiplex (2 layers/direction) + spatial multiplex (2 directions) is assumed at the UE.
· Note: This proposal is for general deployment assumption, not aimed at UE RF assumption
· UE RF requirements for simultaneous reception from different directions shall be based on single-layer reception for each DL direction with dual TCI configuration, i.e., total 2 layers for both directions.
· For setting the UE RF requirement when the UE is configured with 2 active TCI states, single DCI scheme is adopted as a baseline.
· Work plan:
	RAN 4 meeting
	Date
	Discussion
	Work progress goal

	RAN4#104
	Aug. 2022
	Discussion on system assumptions, UE assumptions
	Agree on system assumptions 

	RAN4#104-Bis
	Oct. 2022
	UE implementation assumptions and requirement concept
	

	RAN4#105
	Nov. 2022
	UE implementation assumptions and requirement concept
	Agree on UE assumptions

	RAN4#106
	Feb. 2023
	Requirement concept and simulation discussion 
	Agree on details pertaining to simulation effort

	RAN4#106-Bis
	Apr. 2023
	Simulation results discussion 
	Draft CR?

	RAN4#107
	May 2023
	Requirement parameter details
	Draft CR

	RAN4#108
	Aug. 2023
	Requirement parameter details
	Feature CR



2.4.1.1.2	From RAN4#104-Bis-e: 
2.4.1.1.2.1	WF R4-2217731
· ‘Panel’ is not referenced in the final UE RF requirements
· Take the following panel assumption for DL reception, noting panel is a logical construct:
· ‘Panel’ is defined as one or multiple as combination of below depending on different UE implementation: 
· Unit of antenna group to control beam independently 
· Within a panel, one beam can be selected and used for DL reception.
· Across different panels, multiple beams [(each selected per panel)] may be used for DL reception.
·  ‘Beam’ is assumed to mean spatial filter associated with reception.
· [The scenario where a single antenna module is used to receive two AoAs simultaneously should not be excluded. Whether a UE with single antenna module can satisfy the requirement or not will be an implementation issue]. 
· [If an antenna module can be used to receive two AoAs simultaneously, it is considered to consist of at least two panels, where the understanding of “panel” is based on 1.2 ]
· Further study the power imbalance together with how to specify 2AoA sensitivity
· For single DCI, take the RMC in Annex 1 as starting point for further discussion. (see WF)
2.4.1.1.2.2	WF R4-2217732
· On UE capabilities for the feature ”simultaneous DL reception with two different QCL TypeD RSs on single component carrier with up to 4 layer DL MIMO 
· For UEs supporting single DCI, assume the following set of UE capabilities as pre-requisites:
· Support of simultaneousReceptionDiffTypeD-r16
· Support of singleDCI-SDM-scheme-r16
· Support of 4L DL MIMO 
· For UEs supporting multi-DCIs, assume the following set of UE capabilities as pre-requisites:
· Support of simultaneousReceptionDiffTypeD-r16
· Support of multiDCI-MultiTRP-r16
· Support of 4L DL MIMO
· Further consider the following options:
· Option 1: For setting the UE RF requirement when the UE is configured with 2 active TCI states, single DCI scheme is adopted as a baseline, if the UE supports single DCI scheme. If the UE only support multi-DCI scheme, multi-DCI is used. 
· Option 2: UE RF requirements shall not preclude UEs that do not support the single DCI scheme.
· For core requirement and testing, it is assumed that both SSB and CSI-RS are configured to UE for beam management
· UE panel assumption should follow implementation agonistic manner.
· The term “panel” is not used in test configuration.
· Requirement discussions need to consider testability issue so that the defined requirement can be properly verified.
2.4.1.1.3	From RAN4#105: WF R4-2220553
· ‘The UE RF requirement is based on a test system that can support multiple fixed relative AoA locations during test.’ is the starting point:
· Multiple fixed orientation of the AoAs or single fixed orientation of AoA can be considered for test
· Multiple fixed AoA offset values or single fixed AoA offset value can be considered for core requirement
· Candidate proposals for UE RF requirement concept (others not precluded):
· Option 1: Requirement is based on 2AoA directional sensitivity statistics
· Option 2: Requirement is based on the spherical coverage EIS of AoA1 (which is swept over the full sphere), and a fixed/pre-defined power level for AoA2
· Option 3: Only verify the UE functionality (e.g., go or no-go) under two AoAs with a fixed DL power level
· Option 4: RAN4 considers specifying the demod requirements of multi-Rx in FR2 with pre-defined side condition, instead of defining the two-AoA spherical coverage requirement
· No more than 2AoA cases are considered in this release as specified in the WID.
· DL polarizations:
· Option 1: Multiple aspects may be chosen:
· Aspect 1: The RF requirement can be defined for any AoA pair with assumption that TRP1 uses  polarization when TRP2 uses  polarization and vice-versa without any limitation of angular separation between two AOAs. (R4-2219125)
· Aspect 2: Limit the polarization combinations (from 4 possible:   and )) for the 2-DL spherical coverage test case (R4-2219852)
· Option 2: Take the mTRP system level assumptions in TR38.802 as the baseline and further discuss whether any additional constraints on DL polarization are necessary for the RF requirement definition.
· Other options are not precluded.
· Strive to define single set of requirements for both sDCI and mDCI. 
· The terms ‘antenna module’ and “panel” are not referenced in the final UE RF requirement and test configuration
· The scenario where a single antenna module is used to receive two AoAs simultaneously should not be excluded. If an antenna module can be used to receive two AoAs simultaneously, it is considered to consist of at least two panels, where the understanding of “panel” is based on Proposal 1 of 1.2.11
· On “panel”, 
·  ‘Panel’ is defined as a group of antenna element that controls beam independently and has the following attributes 
· Within a panel, one beam can be selected and used for DL reception.
· Across different panels, multiple beams (each selected per panel) may be used for DL reception.
· ‘Beam’ is assumed to mean spatial filter associated with reception.
· Confirm that a physical panel with dual polarization is assumed as two “panels”. 
· [Assuming four antenna panels per UE as the reference architecture for deriving the spherical coverage requirement of the spherical coverage requirement for the multi-Rx chain DL reception. The four panels are separated into two pairs, and each pair is composed of two antenna panels with orthogonal polarizations that are co-located. 
· Antenna panels used to receive two AoAs simultaneously is up to UE implementation ]
· For the UE supporting multi-DCI, the RMC of the single carrier can be reused for each layer
· test time optimization can be further discussed and decided in OTA SI
· Test procedures for sDCI and mDCI can be further discussed and decided in OTA SI once the requirement concept and test methodologies are confirmed. Test procedure discussion should be also aligned with requirement discussion and decision including requirement concept
· Consider AoA setup and deployment scenario as a package.
· the mTRP assumptions achieved by RAN1 in the physical layer design (including TR38.802) can be taken as one of the references in deployment scenario discussion. Interested companies are encouraged to provide their analysis on deployment scenario and associated AoA setup in next meeting.
· The same numerology (SCS and CP) is assumed for the two AoAs in Rel-18.

2.4.1.1.4	From RAN4#106: WF R4-2303708
· 2TRP grid for UE performance evaluation:
· [image: A picture containing chart

Description automatically generated]The 2TRP data set is only complete when each TRP traverses the entire surface of the test sphere. 
· For optimized AoA1 and AoA2 test point/perceived DL direction coverage, apply a full rotation in  and a half rotation in . For optimized AoA1 and AoA2 test point/perceived DL direction coverage, utilize constant-step size grids only.
· In the coordination system of z-axis pointing to AoA1 (P0), the two AoAs (probes) shall be located in xz plane.
· Testing both +AoA offset and –AoA offset for each test point shall be the starting point for simulation. The intention is to accommodate the impact from directionality of the AoA1-AoA2 DL orientation vectors. In other words we want to ensure no testing bias is introduced.
· Requirement Concept for UE RF (baseline): Only verify the UE functionality (e.g., go or no-go) under two AoAs with a fixed DL power level. In other words, the UE can achieve EIS performance not worse than YdBm on the test point pair (corresponding to 2 AoAs) and the ratio of qualified test points over the whole sphere is M%.
· UE orientation during verification or simulation: UE orientation w.r.t P0 position (z-axis) is part of core requirement consideration.
· DL pol. assumption for derivation of the UE RF requirement: The UE RF requirement is derived assuming the worst case polarization match between the 2 TRPs. The requirement applies for any combination of DL polarizations from each TRP.
· AoA separation for UE RF requirement:
· AoA offset value should be an integer multiple of the step size of the constant step size measurement test grid.
· In the simulation, all AoA separation values in the list {30°, 60°, 90°, 120°, 150°, 180°} shall be simulated.
· Further details for baseline RF requirement: Simulation assumption starting point: Re-use the legacy spherical coverage receiver sensitivity level (single probe) as the DL power for each probe to set the core requirement.
· sDCI vs mDCI:
· Define the RF requirement based on mDCI with understanding that UE supporting sDCI can also meet the requirement.
· To have the unified requirement concept for UEs supporting multi-DCIs as for UEs supporting single DCI, RAN4 can focus on fully overlapping in time and in frequency, supported by UE capabilities “multiDCI-MultiTRP-r16” and “overlapPDSCHsFullyFreqTime-r16.”
· No “joint detect/decode” is considered in simulation for mDCI. In other words, Process only 2 TRP-RX pairs– In this case we only consider two TRP to RX pairs - TRP1-RX1 and TRP2-RX2. The signal from TRP2 to RX1 and TRP1 to RX2 is treated as interference. 
· UE simulation assumptions:
· Simulation output: Statistics per TRP (further combining not precluded from final requirement)
· Y% @legacy EIS spherical coverage value in dBm as baseline
· X dBm for legacy coverage fraction (example PC1 = 15%, PC3=50%) in 2TRP operation is encouraged based on contribution driven for the sake of comparison
· For mDCI, if any one of the two test directions in a pair fails, the result is a fail for the AoA pair. 
· antenna module assumptions.:
· (2 dual-pol antenna modules, 4x1 elements, combination of front/back, left/right, top/bottom)
· company choice on bias, antenna module location, module count, antenna gain, but legacy spherical coverage requirement must be met.
· UE RF simulation calibration step: calibrate the simulation baseline with legacy peak EIS spec and legacy spherical EIS spec.
2.4.1.1.5	From RAN4#106-Bis-e: WF R4-2306604
· Baseline assumption for simulation: UE assigns ‘first’ module to track TRP that yields highest RSRP among all combinations of modules and TRPs. The best of the other modules is assigned to track the other TRP
· Module splitting up to UE implementation.
· Same requirement applies to UEs that support multiDCI-MultiTRP-r16 and one of overlapPDSCHsFullyFreqTime-r16 and overlapPDSCHsInTimePartiallyFreq-r16. No need to discuss and define the RF requirement for the UEs only supporting multiDCI-MultiTRP-r16.
· It is up to UE implementation how many panels are activated for multi-Rx UEs during legacy (before R18) requirement verification.
· It is up to UE implementation what receiver is used meeting the RF requirement. In the simulation, take min[SINR_AoA1, SINR_AoA2] >= -1dB as Pass/Fail criterion
· Confirm the baseline requirement concept (e.g. go or no-go) as the agreed requirement concept.
· Data bias in agree TE assumptions:
· A TE system that uses a legacy 2-axis positioner as measurement setup for multi-Rx UE RF testing will introduce different measurement results for different UE orientations because test AoA pairs only lie along meridians of the UE centric grid. i.e., no test AoA pairs in other directions.
· The work on the enhanced positioner, including motivation, conceptual solution, implementation aspects shall be recorded in the accompanying SI TR38.871 as record of having considered the technical aspects associated with the legacy positioner.
· To balance pragmatic considerations against the goal of removing the different measurement results for different UE orientations, the enhanced positioner is not adopted in testing and the requirement is agreed to be framed based on the previously agreed legacy positioner.
· The requirement applies for one of the FFS options below:
· Option 1: one or more UE-declared orientations in the positioner. FFS if UE orientation is packaged with an AoA separation angle as a pair.
· Option 2: one or more standard-specified UE orientations in the positioner. 
· Option 3: the requirement applies for two fixed AoA configurations, the UE orientation can be declared (no capability needed) for each of these two directions.
· Baseline requirement metric: For a specific angular separation between 2 TRPs and a specific UE orientation under standardized DL power level which is equal between 2 TRPs, the result at each test point is constructed based on two AoA pairs containing that test point, i.e., AoA+ pair and AoA- pair. Overall result (probability to support 2TRP DL) is by averaging regional results.
· Both DL powers are same as the legacy spherical coverage EIS requirement as starting point.
·  UE implementations to study for requirement derivation:
· Baseline: Adjust the beam shape or scale the antenna gain to make UE align with both peak EIS and spherical coverage.
· UE RF requirements shall assume that a dual-polarized (V/H) receiver pair is used to receive the DL signal from each direction.
· Define complete RF requirements for 28GHz bands first. 39 GHz and 47 GHz bands can be evaluated if time allows.
· Core requirement for multiRx will be defined for all supported channel bandwidths. Single CBW is selected for core requirement verification, FFS which CBW is chosen.
· (simulation flow agreed, see WF for details)

2.4.1.1.5	From RAN4#107: WF R4-2310491
· The two-AoA spherical coverage requirement defined under this WI does not apply to UEs only supporting multiDCI-MultiTRP-r16.
· For multi-Rx DL reception of PC3, confirm that the legacy spherical power level is used as the fixed DL power.
· sDCI and mDCI share the same requirement under the current fixed DL power scheme, and no need to define additional requirements for sDCI UE.
· The UE RF requirement is defined as the average (arithmetic mean) of the metric values for two DL polarization test conditions: the first condition is when the DL polarizations at both TRPs are ‘’ and the second condition is when they are ‘’
· No UE capability will be specified for different levels of performance. The implementations of two equally and unequally capable antenna modules could be considered when specifying the requirements.
· The UE RF requirement applies to UE declared orientation(s). The UE RF requirement is derived assuming each UE is evaluated in the orientation that yields the best metric value. Candidate orientations for UE to choose from are all the ‘Alignment Options’ in Annex J (J.2) of 38.101-2.
· A new clause with dedicated suffix 7.3X is agreed. (X is placeholder, not agreed suffix)
· ‘Scale the antenna gain’ method to make UE align with both peak EIS and spherical coverage applies only to schemes that scale all modules equally for simulation.


 2.4.1.2	UE RRM Core 
2.4.1.2.1	From RAN4#104-e: WF R4-2214344
Number of searchers for cell detection and measurements
· 2 searchers are assumed.
Feasibility/necessity of enhancing requirements for L1 measurements
· Following L1 measurements related requirements are considered in the multi-Rx chain WI
· L1-RSRP measurement
· BFD/CBD
· RLM
· L1-SINR
· TCI state switching with dual TCI
· Scheduling/measurement restrictions
· RRM  core part work plan
	RAN 4 meeting
	Date
	Discussion
	Work progress goal

	RAN4#104
	Aug. 2022
	Study and initial discussion on the feasibility/necessity of specifying RRM core requirements for the following procedures/measurements, and corresponding core requirements
-	L1-RSRP measurement delay
-	L3 measurement delay (both cell detection delay and measurement period can be considered)
-	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)
	Conclusion on the study/feasibility/necessity of at least some of the requirements

Approve the RRM work plan


	RAN4#104-Bis
	Oct. 2022
	Continue discussion on the feasibility/necessity of specifying RRM core requirements for the following procedures/measurements, and corresponding core requirements
-	L1-RSRP measurement delay
-	L3 measurement delay (both cell detection delay and measurement period can be considered)
-	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)
	Conclusion on the study/feasibility/necessity of all the requirements

Agreements on assumptions of receive timing difference between different directions

Initial agreements on the confirmed RRM requirements

	RAN4#105
	Nov. 2022
	Continue discussion on the RRM core requirements for the following procedures/measurements, if feasibility/necessity is agreed  
-	L1-RSRP measurement delay
-	L3 measurement delay
-	RLM and BFD/CBD requirements
-	Scheduling/measurement restrictions
-	TCI state switching delay with dual TCI
	Further agreements on the confirmed RRM requirements


	RAN4#106
	Feb. 2023
	Continue discussion on the RRM core requirements for the following procedures/measurements, if feasibility/necessity is agreed  
-	L1-RSRP measurement delay
-	L3 measurement delay
-	RLM and BFD/CBD requirements
-	Scheduling/measurement restrictions
-	TCI state switching delay with dual TCI
	Further agreements on the confirmed RRM requirements


	RAN4#106-Bis
	Apr. 2023
	Continue discussion on the RRM core requirements for the following procedures/measurements, if feasibility/necessity is agreed  
-	L1-RSRP measurement delay
-	L3 measurement delay
-	RLM and BFD/CBD requirements
-	Scheduling/measurement restrictions
-	TCI state switching delay with dual TCI
	Further agreements on the confirmed RRM requirements
Work split on the Draft CRs


	RAN4#107
	May 2023
	Continue discussion on the remaining issues for the RRM core requirements
	Initial discussion on the Draft CRs
Further agreements on the confirmed RRM requirements

	RAN4#108
	Aug. 2023
	Continue discussion on the remaining issues for the RRM core requirements
	Conclude all the RRM requirements 
Endorse all the Draft CRs for core part of the WI



2.4.1.2.2	From RAN4#104-Bis-e: 
2.4.1.2.2.1	WF R4-2217246
· Scope and scenarios:
· Joint combination of multi-Rx chain with NR-U, RedCap and NTN are not in the scope of the WI.
· RRM requirement discussion shall be focused on the case with different QCL TypeD RSs on a single component carrier.
· 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.
· General aspects:
· UE behaviour and capability of handling Rx signal level difference between two channels may be discussed in RF/demodulation session.
· Enhanced RRM requirements for multi-Rx chain UE should maintain the existing accuracy requirements.
· Whether to define RRM requirements for activation delay from a single antenna panel to multi-antenna panels should be decided after RF conclusion.
· Receive timing difference:
· Not to discuss UL transmission in R18 FR2 multi-Rx WI.
· Applicability and conditions:
· RRM requirement of simultaneous DL reception from different directions shall be defined based on the applicable condition to be specified in UE RF session.
· To clarify the requirement in new section that R18 multi-Rx is applicable for FR2-1 only, i.e., no FR2-2.

2.4.1.2.2.2	WF R4-2217587
· L1 RSRP/SINR Measurements: The number of samples assumed to define the accuracy requirements should not be changed
· BFD/BFR: CSI-RS based BFD/BFR is in the scope of the current WI
· Multi-Rx and other features: Do not discuss join requirements for multi-Rx and NR-U, NTN and RedCap at least until all the requirements for multi-Rx are finalized

2.4.1.2.2.3	WF R4-2217248
· Requirements and Scenarios: Define DL TCI state switch requirements. UL TCI state switching, and UL spatial relation info switch are not in the scope of the WI.
· Scenarios to be considered w.r.t Intra-cell/Inter-cell multi-TRP: Follow conclusion from thread 211
· Scenarios to be considered w.r.t single DCI/multi-DCI: Follow conclusion from thread 211. 
· TCI Switching:
· Dual TCI state switching requirements shall be based on Rel-15/Rel-16 TCI framework 
· Can the TCI switch is assumed to be independent on each RX chain?: For each of the two TCI states, the TCI state switch is assumed to be independent
· Switch command for dual TCI state switch
· When two TCI states are switched simultaneously, assumption on the switch commands: Wait for conclusion on scenarios in other thread w.r.t sDCI vs mDCI.  
· TCI state switch scenarios to be considered: Wait for conclusion on scenarios in other thread w.r.t sDCI vs mDCI.
· Does the cross-panel switch time needs to be defined: RRM not to define additional TCI state switching delay for cross panel TCI state switching. If RF session achieves a new conclusion on panels ON/OFF switch time, RRM session may revisit the issue if required    

2.4.1.2.3	From RAN4#105: 
2.4.1.2.3.2	WF R4-2220742
· 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
· Consider both sDCI and mDCI
· L3 measurements in RRC Connected mode requirements enhancements should be studied and specified if necessary
· Note: other enhancements are deprioritized

2.4.1.2.3.2 WF R4-2220743
· Overall handling of L1 measurements: Discussion on Rx beam sweeping scaling factor, simultaneous reception of DL data and RS, and other multi-Rx related topics can be done jointly for L1-RSRP, RLM, L1-SINR and CBD/BFD. 
· Note: issues specific to each of the above measurements can be discussed separately.
2.4.1.2.3.3	WF R4-2220402
· Regarding group-based reporting and simultaneous reception with different QCL type-D: group based reporting is one of the means to enable simultaneous reception
· As per RAN1 agreements, group-based reporting is supported for single DCI only. If group-based reporting is a prerequisite, this AI can focus on single DCI case only. 
· Definition of Dual TCI state switch 
· Dual TCI state switching refers to the case when two active TCI states with QCL type D for simultaneous reception of PDCCH/PDSCH are involved before and/or after TCI switching command. 
· In other words, following are considered as dual TCI state switching to discuss the requirements 
· Single DCI to Dual TCI
· Dual TCI to Dual TCI 
· FFS: Dual TCI to Single TCI
· TCI state switch indication method for PDCCH and PDSCH 
· PDCCH non-SFN 
· Only single PDCCH is supported. So Single MAC CE should be used
· FFS: PDCCH SFN 
· One MAC CE is used to indicate both TCI states 
· PDSCH 
· For both SFN and non-SFN, only one DCI code point is indicated using single DCI and the code point may indicate one or two TCI states
· Known and unknown states combination: Dual TCI state switching requirements are defined for simultaneous reception. It is FFS whether we need to define any new requirements for non-simultaneous reception. The dual TCI states known, or unknown are FFS. 
2.4.1.2.4	From RAN4#106: 
2.4.1.2.34.1	WF R4-2303302
· Scope of the WI
· No further discussion is needed for Option 1.
· Discuss the requirements for the objectives in the WID directly.
· 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.
· 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.
· 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.

2.4.1.2.34.2	WF R4-2220743
· TCI State Switching
· Group Based Reporting and s/mDCI
· Group based reporting applies to both sDCI and mDCI
· Investigate and if needed specify requirements for the following TCI state switching scenarios
· single TCI to dual TCI
· dual TCI to dual TCI
· dual TCI to single TCI
· TCI Switch triggering method:
· MAC-CE based dual TCI state switch for PDCCH reception
· DCI based dual TCI state switch for PDCSH reception
· MRTD Handling:
· Define RRM requirements for MRTD < CP
· Note: the MRTD above is the maximum receive time difference between the signals coming from two directions on the same carrier

2.4.1.2.5	From RAN4#106-Bis-e: 
2.4.1.2.5.1	WF R4-2306318
· Single (component) carrier for defining RRM requirements
· Deprioritize discussions on RRM requirements for CA/DC scenarios till single carrier requirements are completed.
· Spatial MIMO (either spatial diversity or spatial multiplexing) by using one panel
· 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 not further discussed in RRM session.
· Note: It can be revisited in case any RRM impact is identified.
· Scenarios/assumption for “simultaneous reception”
· Scenarios for mTRP simultaneous reception is to be covered as part of scheduling restrictions/measurement restrictions, L1 measurement, and TCI state switching agenda items
· Whether to define power saving related requirements
· No power saving specific requirements, e.g., L1 measurements relaxation for multi-Rx operation, are considered in the WI.
· UE architectures
· Multi-Rx architecture impact to RRM requirements can be considered on a case-by-case basis, if needed
· Clarification/understanding on R16 UE capability simultaneousReceptionDiffTypeD
· It is RAN4 understanding that the R16 UE capability simultaneousReceptionDiffTypeD is only applicable for simultaneous PDSCH reception.
· UE capability for simultaneous reception in Rel-18
· The issue is postponed until there is sufficient progress on requirements.
· UE capability of simultaneousRxDataSSB-DiffNumerology-Inter-r16
· No need to discuss simultaneousRxDataSSB-DiffNumerology-Inter-r16 in R18 multi-Rx chains WI
· RLM
· No further discussion on TRP specific RLM as there is no such procedure in existing specification.
· Number of samples
· For RLM with multi-Rx chain operation, the same number of samples Mout and Min are used as in Rel-17.
· For link recovery with multi-Rx chain operation, the same number of samples MBFD and MCBD are used as in Rel-17.
· PDCCH configuration
· For RLM with multi-Rx chain operation, the same PDCCH transmission configuration is used as in Rel-17.
· For link recovery with multi-Rx chain operation, the same PDCCH transmission configuration is used as in Rel-17.

2.4.1.2.5.2	WF R4-2306319
· Multi-Rx L1 measurement requirements are defined under assumption of the following reference signals availability
· CSI-RS + CSI-RS: CSI-RS reference signals are transmitted from the two TRPs
· SSB + SSB: SSB signals are transmitted from the two TRPs
· FFS 
· SSB + CSI-RS: SSB and CSI-RS signals are transmitted from different TRPs
· FFS if same or different RS combinations would apply for different RRM requirements
· FFS whether to consider simultaneous and/or non-simultaneous RS transmission from different TRP to define RRM requirement
· Introduce enhanced RRM requirements based on faster beam sweeping with multi-Rx chains based on UE capabilities
· Option 1: Introduce beam sweeping factor reduction
· Other options not precluded
· FFS on specific conditions when enhancement apply
· FFS if any signalling is needed
· FFS on details of UE capabilities
How to capture the enhanced requirements (based on the agreement of enhanced requirements) in the spec due to faster beam sweeping can be discussed during CR stage. 
· Whether to consider reducing the sharing factor for L3 and L1
· Do not consider enhancement to sharing factor for L3 and L1 in this WI
· Issue 1-4-3: L1-RSRP measurement accuracy requirements
· It was agreed to discuss in performance part 
· Issue 2-1-1: General conditions  
· RAN4 to define TCI state switch delay requirements only for the case where to-be-activated/switched TCI state upon the TCI switch command(s) reception includes two different QCL-TypeD reference resources and the reference resources of the two TCI states are included in the group-based L1-RSRP measurement report.
· Note: This is one of the condition and other conditions are not precluded
· Note: Only for single TCI to dual TCI and dual TCI to dual TCI.
· RAN4 not to discuss TCI state switching requirements for following cases in this WI
· Dual TCI switching in SFN
· FFS: PDCCH with repetition.
· Single DCI SFN
· No discussion in this WI.
· Multi-DCI SFN
· No discussion in this WI.
· Requirements to be consider 
· Requirements for DCI based dual TCI states switch delay for PDSCH reception are defined for known case only. 
· Requirements for MAC CE based dual TCI states switch delay for PDCCH reception are defined for known case. FFS if it is to be limited to known case only.
· Active TCI state list update
· For active TCI state list update for addition of a new dual TCI states, legacy requirements can be used as baseline. FFS if T/F tracking for the dual TCI states are based on different SSBs.
· Whether to consider RTD larger than CP in multi-RX WI
·  Agreed to postpone the discussion of MRTD > CP until RAN4#107.
· MRTD for UE not supporting RTD>CP 
· Agreed to postpone the discussion of MRTD > CP until RAN4#107.

2.4.1.2.6	From RAN4#107: 
2.4.1.2.6.1	WF R4-2310046
· Definition of “simultaneous reception”
· No need to discuss definition of ‘simultaneous reception’. The condition can be discussed during CR phase.
· Beam management related
· Not to use the principle of independent beam management to define the requirement for R18 multi-Rx chains WI. Instead, RAN4 to directly discuss individual detailed requirements.
· RRM impact of group-based beam reporting for simultaneous reception
· The requirements for GBBR are discussed under L1-RSRP enhancement.
· Applicability of new requirements to different QCL types
· Scenarios where QCL type D is configured in combination with QCL type A/C are not precluded in the requirements for multi-rx operation.
· Beam sweeping factor for cell specific RLM and BFD/CBD for multi-Rx
· Faster beam sweeping is not applicable for CSI-RS based RLM and BFD measurements, due to N=1 in the existing requirements.
· Conditions/cases that scheduling restriction for L1 measurements can be relaxed for multi-Rx
· In multi-TRP operation scenario, for the case PDCCH/PDSCHs are transmitted from two TRPs simultaneously, and CSI-RS is transmitted from anyone of the TRPs, scheduling restriction relaxation can be made for CSI-RS based L1 measurements with multi-Rx when following conditions are met
· The CSI-RS is not in a CSI-RS resource set with repetition ON
· The CSI-RS and one of the PDCCH/PDSCHs are transmitted through different TRPs at the same time
· CSI-RS has same QCL source as the active TCI state of any one of the PDCCH/PDSCHs
· Resources of the active TCI states for the two PDCCHs or PDSCHs have been reported via GBBR in a pair
· UE is activated with multi-Rx operation
Note: The wording on the 2nd and 3rd bullet can be further polished.
· Conditions/cases that scheduling restriction can be relaxed for SSB based measurements for multi-Rx
· For SSB based L1 measurements, scheduling restrictions relaxation is not considered for UE supporting Rel-18 multi-Rx capability.

· CR work split
	No.
	Requirements
	Remarks
	Company

	1
	RLM in clause 8.1
	RLM evaluation period
RLM measurement restriction
Scheduling restriction for RLM
	Ericsson

	2
	BFD in clause 8.5
	BFD evaluation period
BFD measurement restriction

	OPPO

	3
	CBD in clause 8.5
	CBD evaluation period
CBD measurement restriction
Scheduling restriction for CBD
	ZTE

	4
	TRP specific BFD in clause 8.18
	TRP specific BFD evaluation period
TRP specific BFD measurement restriction
TRP specific BFD scheduling restriction
Clause 8.18
	Nokia

	5
	TRP specific CBD in clause 8.18
	TRP specific CBD evaluation period
TRP specific CBD measurement restriction
TRP specific CBD scheduling restriction
Clause 8.18
	ZTE

	6
	L1-RSRP measurement in clause 9.5
	Intra-frequency L1-RSRP measurement period
L1-RSRP measurement restriction 
[Applicable condition for GBBR]
[Reporting requirements for GBBR]
Scheduling restriction for L1-RSRP
	Huawei

	7
	MAC CE based TCI switch
[RRC based TCI switch]
	MAC CE based TCI switch
[RRC based TCI switch]
	Ericsson

	8
	Known condition
DCI based TCI switch
Active TCI state list update
	Known condition
DCI based TCI switch
Active TCI state list update
	Apple

	9
	[L1-SINR in clause 9.8]
	L1-SINR measurement period
L1-SINR measurement restriction
Scheduling restriction for L1-SINR
	Nokia



2.4.1.2.6.1	WF R4-2310047
· Conditions for beam pair selection:
· Do not introduce additional conditions for beam pair reporting in GBBR on top of the conditions defined in RAN1 specifications in Rel-18
· L1-RSRP for GBBR:
· GBBR measurement delay requirements will be defined under assumption that UE uses a single Rx panel for measurements at one time instance 
Companies are requested to bring further analysis on L1-RSRP requirements for GBBR in next meeting
· Methods to achieve faster beam sweeping 
· RAN4 to define new optional UE capability for beam sweeping factor reduction for SSB-based L1-RSRP measurement if the UE is capable of multi-Rx operation.
· Candidate values for beam sweeping factor reduction:
· The candidate number can be {2, 4, 6} for FR2-1.
· Issue 2-1-1: The TCI state reference signals reception for T/F tracking
· Tfirst-SSB defined for the existing TCI state switch delay requirements can be reused for dual TCI switch in mTRP if the definition of Tfirst-SSB is redefined to account for two TDM’ed source SSBs in the QCL chains with two TRPs
· FFS which requirements, e.g., MAC-CE based, active TCI state list update, can be applied.
· [bookmark: _Hlk135950734]Tfirst-SSB1 is the first SSB for one TCI state of dual TCI states, and Tfirst-SSB2 is the first SSB for the other TCI state of dual TCI states after TCI state switch command.
· sDCI non-SFN without PDCCH repetition
· For MAC-CE based PDCCH TCI state switch for s-DCI scenario, legacy TCI state switching requirements apply for MAC-CE based PDCCH TCI indication method for PDCCH. 
· sDCI PDCCH repetition
· For MAC-CE based PDCCH TCI state switch for s-DCI PDCCH repetition, the requirement is defined with the delay in current requirement [+ [250]us additional delay].
· Multi-DCI (mDCI) non-SFN
· For MAC-CE based PDCCH TCI state switch for m-DCI scenario, reusing legacy requirements for MAC-CE based PDCCH TCI state switch and it applies per TRP
· FFS if the two PDSCHs carrying the two MAC-CEs are in the same slot. If the two PDSCHs carrying the two MAC-CEs are in the same slot, consider [250]us additional delay.
· RRC based TCI state switch
· The requirements for multi-RX operation on RRC based PDCCH TCI state switch will be considered only if specifications support the procedure.
· FFS: The procedure can include TCI state switch to single TCI, or switch to Dual TCI.
· Known conditions 
· Dual TCI states are known if the
· dual TCI states are QCL-ed to reported beam pair (i.e., RS resources pair) within one group
· All the RSs in the QCL chain remain detectable
· The dual TCI states remains detectable during the TCI state switching period
· RSs configured for dual TCI states are reported in last [1280]ms
Note: FFS whether additional conditions are needed for tests.
· Active TCI state list update delay requirement
· Use following agreement to derive the equation for TCI state list update
· Tfirst-SSB defined for the existing TCI state switch delay requirements can be reused for dual TCI switch in mTRP if the definition of Tfirst-SSB is redefined to account for two TDM’ed source SSBs in the QCL chains with two TRPs
· Tfirst-SSB1 is the first SSB for one TCI state of dual TCI states, and Tfirst-SSB2 is the first SSB for the other TCI state of dual TCI states after TCI state switch command.

2.4.1.3	UE Performance
2.4.1.3.1	From RAN4#104-e: WF R4-2214344
· UE RRM performance part work plan
	RAN 4 meeting
	Date
	Discussion
	Work progress goal

	RAN4#106
	Feb. 2023
	Initial discussion on the RRM Performance requirements and test cases corresponding to the new core requirements
Initial discussion on RRM test cases to verify the UE behavior/functionalities needed to support this feature in case existing requirements are reused
	

	RAN4#106-Bis
	Apr. 2023
	Continue discussion on the RRM Performance requirements and test cases corresponding to the new core requirements
Continue discussion on RRM test cases to verify the UE behavior/functionalities needed to support this feature in case existing requirements are reused
Initial discussion on list of test cases
	

	RAN4#107
	May 2023
	Continue discussion on the RRM Performance requirements and test cases corresponding to the new core requirements

Continue discussion on RRM test cases to verify the UE behavior/functionalities needed to support this feature in case existing requirements are reused
	Initial agreement on list of test cases

	RAN4#108
	Aug. 2023
	Continue discussion on the RRM Performance requirements and test cases corresponding to the new core requirements

Continue discussion on RRM test cases to verify the UE behavior/functionalities needed to support this feature in case existing requirements are reused
	Work split on the Conclude the list of test cases

Work split on the Draft CRs for performance requirements and test cases



	RAN4#108-Bis
	Oct. 2023
	Continue discussion on the remaining issues for performance requirements and test cases

Initial discussion on the Draft CRs for performance requirements and test cases
	

	RAN4#109
	Nov. 2023
	Continue discussion on the remaining issues for performance requirements and test cases 
Continue discussion on the Draft CRs for performance requirements and test cases
	

	RAN4#110
	Feb. 2024
	Continue discussion on the remaining issues for performance requirements and test cases
	Conclude all the performance requirements and test cases
Endorse all the Draft CRs for the performance part of the WI



2.4.1.3.2	From RAN4#106: WF R4-2302941
· General Aspects: 
· Use the existing agreement from RF in [R4-2220533] for definition of the terms of antenna module and antenna panel.
· Rel-18 FR2 Multi-RX chain UE WI, Focus on multi-TRP transmission schemes with intra-cell mTRP scenarios only. 
· Whether to introduce a new correlation matrix for FR2-1 in a Multi-TRP and Multi-Rx context for OTA demodulation performance requirements: For initial simulation purpose, MIMO correlation matrix approach considered as starting point. 
· Whether to introduce requirements for both single-DCI and multi-DCI scenarios: For initial evaluation purpose, below transmission schemes with layer combinations considered
· Single DCI with SDM scheme: 1+1 and 2+2 as layer combination
· Multi-DCI with fully overlapping scheme: 1+1 and 2+2(high priority) as layer combination 
· Multi-DCI with non-overlapping scheme: 2+2 as layer combination
· Receiver assumption: MMSE-IRC
· Option 1: UE joint processing with 4x4  
· Option 2: UE processing with 2x2 per TRP 
· No PDCCH requirements will be introduced for Rel-18 FR2 Multi-Rx chain UE WI. 
· No PBCH performance requirements will be introduced.
· No SDR performance requirements will be introduced.
· Whether to introduce performance requirements for CSI reporting: Introduce PMI reporting requirements for single-DCI transmission scheme. 
· Whether to introduce performance requirements for CA: Prioritize single carrier performance requirements.
· PN model and PN compensation (Tentative Agreement): For evaluation, consider PN impact for the decision of MCS, based on expected PN degradation of [X] dB; Interested companies can bring performance simulations with and without PN modelling in the next meeting. 
· Consider Example 2 with priority; 
· Consider PN Models for FC = [30, 47] GHz;
· Test scope for PDSCH demodulation requirements
· Channel model (Tentative agreement): Include TDLA30-75. Other channel models are not precluded.
· SCS/Bandwidth (Tentative agreement):
· Encourage interested companies to provide simulation results with 120kHz/100 MHz with priority;
· Interested companies are welcome to provide simulations with 120kHz/200MHz, to investigate SNR limitations for this BW based on evaluation results;

2.4.1.3.3	From RAN4#106bis-e: WF R4-2306000
· General Aspects: 
· Whether to study cross-talk between TRPs after Rx beamforming is achieved: Consider cross-talk between TRPs captured via the correlation matrix.
· Assumption on UE Antenna module: Don’t explicitly include antenna module placement in demod discussion; can be considered through correlation modelling (if needed).
· Whether to consider MCS reduction for IFF method: Discuss later once achievable MCS is agreed.
· Whether to introduce requirements for both single-DCI and multi-DCI scenarios: Keep the current agreement of transmissions schemes and layer combinations for evaluation for companies to provide initial simulation results. Consider both sDCI with SDM and mDCI with fully overlapping resources, prioritize mDCI with fully overlapping.
· Performance requirement for multi- DCI non-overlapping:  Define at least one set of performance requirements for multi-DCI non-overlapping (if agreed to introduce requirements).
· Whether to study isolation level between two parallel TRP-to-RX links for 2x2 independent UE processing: No need to consider isolation level separately. The isolation level between two parallel TRP-to-Rx links is inherently considered as part of the correlation model discussed under Issue 1-1-1
· PN model and PN compensation:
· Leave PN impact and modelling to companies’ implementation, the impact can be considered into results submitted by companies and the impact on test parameters i.e., MCS selection subject to companies’ results.
· Assumption on FFT window: Consider single FFT window as baseline assumption.

· PDSCH Aspects: 
· AoA assumption
· Do not define demodulation requirements for all AoA offsets considered in RF requirements.
· Define demodulation requirements for 1 or 2 correlation types based on feasibility and performance evaluation.
· Power imbalance between TRPs: Do not introduce power imbalance between the TRPs for FR2 multi-Rx demod requirements.
· SCS/BW: Define 120kHz/100MHz for SCS/Bandwidth as priority.
· For initial evaluation purpose, below transmission schemes with layer combinations considered
· Single DCI with SDM scheme: 1+1 and 2+2 as layer combination
· Multi-DCI with fully overlapping scheme: 2+2 as layer combination 
· Multi-DCI with non-overlapping scheme: 2+2 as layer combination
· MCS: Consider the following MCS for initial evaluation-
· Use MCS 13 or lower for defining rank 2+2, higher inter-TRP interference cases with SDM/fully overlapping scheduling.
· Use MCS 17 for rank 1+1 cases or lower inter-TRP interference cases with SDM or non-overlapping case.
· PTRS Pattern: Consider K=2, L=1 as the frequency and time density, respectively.
· TDD slot pattern: Define the FR2 multi-Rx UE demodulation requirements for PDSCH using FR2.120-1 TDD UL-DL pattern, given by DDDSU and S: 10D+2G+2U.
· Performance metric: Define the FR2 multi-Rx UE demodulation requirements for PDSCH with 70% of the peak throughput metric only.
· Whether to consider additional margin for 47GHz carrier frequency: Discuss later when requirements are defined.
· CSI Aspects: 
· Whether to evaluate feasibility of introducing PMI reporting requirement for sDCI SDM scheme: Evaluate feasibility of introducing PMI reporting requirement for sDCI SDM scheme.
· Whether to introduce PMI reporting requirement for mDCI scheme: Don’t introduce PMI reporting requirement for mDCI scheme.
· MIMO layer: 1 MIMO layer per TRP
· MCS: Consider MCS13 for initial evaluation.
· Whether to assume time and frequency offsets: Don’t consider time and frequency offsets for CSI reporting requirements.

2.4.1.3.4	From RAN4#107: WF R4-2309824
· General Aspects: 
· Test method for demodulation requirements for FR2 multi-Rx: RAN4 agreed to adopt virtual cable setup to test the FR2 multi-Rx demodulation requirements.
· On new correlation matrix for FR2-1 in a Multi-TRP and Multi-Rx context for OTA demodulation performance requirements: 
· Consider the baseline correlation model assuming cross-talk between the TRPs and UE Rx antenna as below

, 
· where  is the re-arranged channel values and 
·  denotes the Kronecker product,  denotes the diagonal matrix.
·  is the correlation matrix for each link between TRPs to UE panels generated with parameters α (Tx correlation coefficient), β (Rx correlation coefficient), and γ (cross-polarization correlation coefficient) as stated in 38.101-4 B2.3.2
·  is the cross-talk power
· Candidate cross-talk power values for initial simulation purpose:
· -15, -12, -9, -6 dB
· Other options are not precluded.
· Candidate cross-polarization correlation coefficient values for initial simulation purpose:
· γ = 0.125
· Other options are not precluded.
· Number of receive antennas per Rx chain: 2 Rx per chain.
· Duplex mode for demodulation requirements: TDD mode only.
· Receiver assumption:
· Keep both options (independent and joint processing) open at this point of evaluation.
· Companies are encouraged to bring results evaluating both independent and joint processing in August meeting.
· PDSCH Aspects: 
· Channel model
· At least consider TDLA30-75 for 100 MHz/120 kHz
· FFS TDLA30-300 for 100 MHz/120 kHz.
· PTRS Port for mDCI schemes: One PTRS port per TRP for mDCI schemes
· Time offset between TRPs: 
· Use the time offset between the two TRPs transmission points as {0.25us, -0.0625us}.
· Further discuss which time offset to be used with certain configurations.
· CSI Aspects: 
· Number of CSI-RS ports: 2-port per TRP
· Whether to assume LI in report quantity for multi-Rx FR2: Assume no LI in report quantity for multi-Rx FR2

2.4.2	Remaining Open issues
2.4.2.1	Objective of Core part WI 
Introduce necessary requirement(s) for enhanced FR2 UEs with simultaneous DL reception with two different QCL TypeD RSs on single component carrier with up to 4 layer DL MIMO
· Enhanced RF requirements:
· Specify RF requirements, mainly spherical coverage requirements, for devices with simultaneous reception from different directions with different QCL TypeD RSs
· The legacy spherical coverage requirement for reception from a single direction will be kept
· PC3 will be prioritized, other power classes should be considered after the PC3 requirements framework is finalized
· 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)

NOTE:
· The case of single TCI is handled as a second priority. Additional aspects related to single TCI can be further revisited.

2.4.2.2	Objective of Performance part WI
· Introduce necessary requirement(s) for enhanced FR2 UEs with simultaneous DL reception from different directions with different QCL TypeD RSs on a single component carrier
· RRM Performance requirements and test cases corresponding to the new core requirements
· RRM test cases to verify the UE behavior/functionalities needed to support this feature in case existing requirements are reused
· UE demodulation requirements:
· Specify performance requirements for enhanced FR2 UEs supporting up to 4 DL MIMO layers with dual TCI with different QCL typeD on a single component carrier.
· Demod requirements on up to 4 DL MIMO layers
· CSI requirements to support up to 4-layer with 2 TCIs and Rel-17 mTRP Type I codebook
· Extension of requirements to cover intra-band CA can be considered after the single carrier requirements are defined

NOTE:
− For the dual-TCI demodulation requirement case, focus on UEs supporting “simultaneousReceptionDiffTypeD-r16” UE capability, and for the 2- or 4-layer downlink MIMO reception, focus on UEs supporting the basic mTRP CSI reporting capability (FG 23-7-1/1b of NR FeMIMO).

2.5	RAN5
Void
2.6	RAN6
Void
3.	Detailed progress in SA/CT WGs since last TSG meeting (for all involved WGs)
N/A. 
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	Discussion on L3 measurement impacts for R18 FR2 multi-Rx chain DL reception
	Huawei, HiSilicon

	R4-2216287
	Discussion on L1 measurement impacts for R18 FR2 multi-Rx chain DL reception
	Huawei, HiSilicon

	R4-2216474
	Discussion on general aspects on RRM requirements for simultaneous DL reception from different directions
	ZTE Corporation

	R4-2216475
	Discussion on L1 part RRM requirements for simultaneous DL reception from different directions
	ZTE Corporation

	R4-2216476
	Discussion on L3 part RRM requirements for simultaneous DL reception from different directions
	ZTE Corporation

	R4-2216477
	Discussion on TCI state related RRM requirements for simultaneous DL reception from different directions
	ZTE Corporation

	R4-2216578
	General considerations on RRM requirements for multi-RX RRM
	Nokia, Nokia Shanghai Bell

	R4-2216579
	Discussion on RRM L3 enhancements for multi Rx DL in FR2
	Nokia, Nokia Shanghai Bell

	R4-2216580
	Discussion on RRM L1 enhancements for multi Rx DL in FR2
	Nokia, Nokia Shanghai Bell

	R4-2216581
	Discussion on RRM TCI State Switching for multi Rx DL in FR2
	Nokia, Nokia Shanghai Bell

	R4-2216713
	Further Analysis of RRM requirement impacts for simultaneous DL reception from different directions
	Samsung

	R4-2216824
	Discussion on scenarios for simultaneous DL reception from different directions
	Ericsson

	R4-2216825
	Discussion on L3 measurements and procedures
	Ericsson

	R4-2216826
	Discussion on L1 measurements and procedures
	Ericsson

	R4-2216827
	Discussion on active TCI state requirements
	Ericsson

	R4-2216866
	Impacts on RRM to support FR2 multi-Rx chain based 4 layer DL reception from multi-TRP
	Qualcomm Incorporated

	R4-2217246
	WF on RRM impacts and general aspects for multi-Rx
	Vivo

	R4-2217248
	WF on TCI state switching for multi-RX chain DL reception
	Ericsson

	R4-2217587
	WF on L1 measurements, beam sweeping factors and simultaneous reception
	Qualcomm



4.3	Discussion Tdocs from RAN4#105:
	Tdoc
	Title
	Company

	R4-2218042
	On UE RF requirements for 2AoA FR2 DL MIMO
	Qualcomm Incorporated

	R4-2218043
	On specifying requirements for mDCI UEs
	Qualcomm Incorporated

	R4-2218165
	System parameter and UE assumption for NR FR2 multi-Rx chain DL reception
	Apple

	R4-2218166
	RF requirement for NR FR2 multi-Rx chain DL reception
	Apple

	R4-2218329
	Proposal on UE RF System parameter assumption, UE architecture and conditions of UE RF requirements for FR2-1 multi-Rx chain DL reception
	Nokia, Nokia Shanghai Bell

	R4-2218330
	Proposal on UE RF requirements for FR2-1 multi-Rx chain DL reception
	Nokia, Nokia Shanghai Bell

	R4-2218528
	Discussion on UE RF requirements for simultaneous DL reception
	LG Electronics

	R4-2218556
	System and UE assumptions for FR2 simultaneous DL reception from different directions
	Samsung

	R4-2218557
	RF requirements for FR2 simultaneous DL reception from different directions
	Samsung

	R4-2218755
	Further views on multi-Rx chain DL reception in FR2
	Sony, Ericsson

	R4-2218873
	Further consideration on system parameter of multi-Rx DL reception
	vivo

	R4-2218874
	Discussion on RF requirement for multi-Rx DL reception
	vivo

	R4-2219124
	Discussion on UE RF system assumption supporting simultaneous DL reception
	Xiaomi

	R4-2219125
	Discussion on UE RF requirements supporting simultaneous DL reception
	Xiaomi

	R4-2219192
	Discussion on System parameter and UE architecture of UE RF requirements
	ZTE Corporation

	R4-2219193
	Discussion on UE RF requirements for simultaneous DL reception
	ZTE Corporation

	R4-2219497
	On UE RF requirement for FR2 multi-Rx chain DL reception
	Huawei, HiSilicon

	R4-2219600
	Consideration on small AoA angular separation
	OPPO

	R4-2219852
	System Parameter Assumptions for Multi AoA Rx Testing
	Keysight Technologies UK Ltd

	R4-2219868
	Discussion on RF test methods for UEs with multi-Rx
	ROHDE & SCHWARZ

	R4-2220017
	Complexity Reduction for Multi-Rx Multi-AOA Coverage Evaluation
	Lenovo

	R4-2220529
	Discussion on System parameter and UE architecture of UE RF requirements
	ZTE Corporation

	R4-2220530
	Discussion on UE RF requirements for simultaneous DL reception
	ZTE Corporation

	R4-2220111
	Topic summary for [105][132] FR2_multiRx_UERF_part1
	Moderator (Qualcomm)

	R4-2220112
	Topic summary for [105][132] FR2_multiRx_UERF_part2
	Moderator (Apple)

	R4-2218167
	General aspects for NR FR2 multi-Rx chain DL reception
	Apple

	R4-2218168
	On L3 measurements for NR FR2 multi-Rx chain DL reception
	Apple

	R4-2218169
	On L1 measurements for NR FR2 multi-Rx chain DL reception
	Apple

	R4-2218170
	TCI state switching for NR FR2 multi-Rx chain DL reception
	Apple

	R4-2218335
	Discussion on FR2 multi Rx chain scope and scenarios
	Intel Corporation

	R4-2218336
	Discussion on FR2 multi Rx chain general aspects
	Intel Corporation

	R4-2218337
	Discussion on RRM impacts for L1 measurement based on FR2 multi Rx chain
	Intel Corporation

	R4-2218393
	Discussion on scope and scenarios for FR2 multi-Rx chain DL reception
	CMCC

	R4-2218394
	Discussion on L3 measurement for FR2 multi-Rx chain DL reception
	CMCC

	R4-2218408
	Analysis of scope and scenarios
	Qualcomm Incorporated

	R4-2218409
	Analysis of general aspects
	Qualcomm Incorporated

	R4-2218410
	L3 measurement specifically related
	Qualcomm Incorporated

	R4-2218586
	on the multi-RX chain scenarios
	Xiaomi

	R4-2218587
	on the multi-RX chain general aspects
	Xiaomi

	R4-2218588
	on the multi-RX chain L3 measurement
	Xiaomi

	R4-2218589
	on the multi-RX chain L1 measurement
	Xiaomi

	R4-2218590
	on the multi-RX chain TCI state switching
	Xiaomi

	R4-2218596
	Discussion on scope and scenario of RRM for FR2 multi-Rx chains
	LG Electronics Inc.

	R4-2218597
	Discussion on general aspects of RRM for FR2 multi-Rx chains
	LG Electronics Inc.

	R4-2218598
	Discussion on L3 measurement related for RRM for FR2 multi-Rx chains
	LG Electronics Inc.

	R4-2218599
	Discussion on L1 measurement related for RRM for FR2 multi-Rx chains
	LG Electronics Inc.

	R4-2218738
	Discussion on simultaneous DL reception from different directions for scope and scenarios
	MediaTek Inc.

	R4-2218739
	Discussion on simultaneous DL reception from different directions for general aspects
	MediaTek Inc.

	R4-2218740
	Discussion on simultaneous DL reception from different directions for L3 measurement
	MediaTek Inc.

	R4-2218741
	Discussion on simultaneous DL reception from different directions for L1 measurement
	MediaTek Inc.

	R4-2218742
	Discussion on simultaneous DL reception from different directions for TCI state switching
	MediaTek Inc.

	R4-2218775
	On scope and scenarios for FR2 multi-Rx
	vivo

	R4-2218776
	On general aspects for FR2 multi-Rx
	vivo

	R4-2218777
	On L3 measurement for multi-Rx
	vivo

	R4-2218778
	On L1 measurement for multi-Rx
	vivo

	R4-2218779
	On TCI state switching for multi-Rx
	vivo

	R4-2218977
	On scope and scenarios for FR2_multiRX_DL
	OPPO

	R4-2218978
	On general requirements for FR2_multiRX_DL
	OPPO

	R4-2218979
	Discussion on L3 requirements for FR2_multiRX_DL
	OPPO

	R4-2218980
	Discussion on L1 requirements for FR2_multiRX_DL
	OPPO

	R4-2218981
	Discussion on TCI state switching for FR2_multiRX_DL
	OPPO

	R4-2219008
	Scope and scenarios for FR2 multi Rx chain DL reception
	NTT DOCOMO, INC.

	R4-2219009
	General aspects discussions for FR2 multi Rx chain DL reception
	NTT DOCOMO, INC.

	R4-2219010
	Discussions for L3 measurements on FR2 multi Rx chain DL reception
	NTT DOCOMO, INC.

	R4-2219011
	Discussions for L1 measurements on FR2 multi Rx chain DL reception
	NTT DOCOMO, INC.

	R4-2219242
	Discussion RRM requirements of TCI state switching for multi-Rx
	Huawei, HiSilicon

	R4-2219250
	Discussion on scope and scenarios for R18 FR2 multi-Rx chain DL reception
	Huawei, HiSilicon

	R4-2219251
	Discussion on RRM general aspects for R18 FR2 multi-Rx chain DL reception
	Huawei, HiSilicon

	R4-2219252
	Discussion on L3 measurement impacts for R18 FR2 multi-Rx chain DL reception
	Huawei, HiSilicon

	R4-2219253
	Discussion on L1 measurement impacts for R18 FR2 multi-Rx chain DL reception
	Huawei, HiSilicon

	R4-2219290
	Discussion on scope and general scenarios for FR2 multi-RX
	Samsung

	R4-2219291
	Analysis on general aspects for FR2 multi-RX
	Samsung

	R4-2219434
	Discussion on scope and scenarios for simultaneous DL reception from different directions
	ZTE Corporation

	R4-2219435
	Discussion on general aspects on RRM requirements for simultaneous DL reception from different directions
	ZTE Corporation

	R4-2219436
	Discussion on L3 measurement related aspects for simultaneous DL reception from different directions
	ZTE Corporation

	R4-2219739
	Discussion on scope and scenarios for the requirements for multi-RX RRM
	Nokia, Nokia Shanghai Bell

	R4-2219740
	Discussion on general aspects for multi Rx DL
	Nokia, Nokia Shanghai Bell

	R4-2219741
	Discussion on RRM L3 enhancements for multi Rx DL in FR2
	Nokia, Nokia Shanghai Bell

	R4-2219742
	Discussion on RRM L1 enhancements for multi Rx DL in FR2
	Nokia, Nokia Shanghai Bell

	R4-2219743
	Discussion on TCI state switching requirements for multi Rx DL in FR2
	Nokia, Nokia Shanghai Bell

	R4-2219946
	Discussion on scope and UE capabilities
	Ericsson

	R4-2219947
	Discussion on general aspects
	Ericsson

	R4-2219948
	Discussion on L3 measurements and procedures
	Ericsson

	R4-2219949
	Discussion on L1 measurements and procedures
	Ericsson

	R4-2219950
	Discussion on active TCI state requirements
	Ericsson

	R4-2220370
	Ad-hoc meeting minutes: Rel-18 NR FR2 multi-Rx chain DL reception WI
	Qualcomm

	R4-2220402
	WF on NR FR2 multi-Rx chain DL reception – Part 3
	Ericsson

	R4-2220742
	WF on NR FR2 multi-Rx chain DL reception – Part 1
	Vivo

	R4-2220743
	WF on NR FR2 multi-Rx chain DL reception – Part 2
	Qualcomm




4.4	Discussion Tdocs from RAN4#106:
	Tdoc
	Title
	Company

	R4-2300101
	Overall procedure to enable dual TCI based PDSCH reception
	Qualcomm Incorporated

	R4-2300102
	L1 measurement requirements for support of simultaneous receptions from two TRPs
	Qualcomm Incorporated

	R4-2300103
	RLM and BM requirements for sDCI
	Qualcomm Incorporated

	R4-2300104
	SSB based scheduling and measurement restrictions
	Qualcomm Incorporated

	R4-2300105
	TCI and UE beam switching delay requirements
	Qualcomm Incorporated

	R4-2300106
	Maximum reception timing difference for support of simultaneous receptions from two TRPs
	Qualcomm Incorporated

	R4-2300146
	Discussion for FR2 multi-Rx FOM
	Murata Manufacturing Co Ltd.

	R4-2300195
	Discussion on System parameter assumption, UE architecture and conditions of UE RF requirements
	Nokia, Nokia Shanghai Bell

	R4-2300196
	Proposal on UE RF requirements for FR2-1 multi-Rx chain DL reception
	Nokia, Nokia Shanghai Bell

	R4-2300255
	Discussion on Demodulation Requirements for FR2 with multi-RX chain reception
	Apple

	R4-2300267
	System parameter and UE assumption for NR FR2 multi-Rx chain DL reception
	Apple

	R4-2300268
	RF requirement for NR FR2 multi-Rx chain DL reception
	Apple

	R4-2300269
	On general aspects for NR FR2 multi-Rx chain DL reception
	Apple

	R4-2300270
	On L1 measurements for NR FR2 multi-Rx chain DL reception
	Apple

	R4-2300271
	On RLM and BFD/CBD for NR FR2 multi-Rx chain DL reception
	Apple

	R4-2300272
	On TCI state switching  for NR FR2 multi-Rx chain DL reception
	Apple

	R4-2300273
	On Receive timing difference between different directions for NR FR2 multi-Rx chain DL reception
	Apple

	R4-2300285
	On scheduling/measurement restrictions for multiple Rx chains
	Apple

	R4-2300453
	Discussion on general aspects for FR2 multi-RX DL reception
	Samsung

	R4-2300454
	Discussion on L1-RSRP measurement delay for FR2 multi-RX
	Samsung

	R4-2300455
	Discussion on receive timing difference between different directions for FR2 multi-RX
	Samsung

	R4-2300461
	Discussion on FR2 multi Rx chain general aspects
	Intel Corporation

	R4-2300462
	Discussion on RRM impacts for L1 measurement based on FR2 multi Rx chain
	Intel Corporation

	R4-2300463
	Discussion on RRM impacts for scheduling/measurement restriction on FR2 multi Rx chain
	Intel Corporation

	R4-2300464
	Discussion on TCI state switching requirement based on FR2 multi Rx chain
	Intel Corporation

	R4-2300465
	Discussion on FR2 multi Rx chain timing offset
	Intel Corporation

	R4-2300522
	General Aspects on RRM requirements for multi Rx
	Nokia, Nokia Shanghai Bell

	R4-2300523
	L1-RSRP Measurement Delays for multi Rx
	Nokia, Nokia Shanghai Bell

	R4-2300524
	Discussion RLM and BFD/CBD requirements for FR2 Multi Rx chain reception
	Nokia, Nokia Shanghai Bell

	R4-2300525
	Discussion on Scheduling Restrictions for multi Rx DL in FR2
	Nokia, Nokia Shanghai Bell

	R4-2300526
	Discussion on TCI state switching requirements for FR2 Multi Rx chain reception
	Nokia, Nokia Shanghai Bell

	R4-2300527
	Discussion on Multi-Rx Receive Time Difference (MRTD)
	Nokia, Nokia Shanghai Bell

	R4-2300701
	On MultiRx Demodulation performance and CSI requirements
	Nokia, Nokia Shanghai Bell

	R4-2300709
	On UE RF requirements for 2AoA FR2 DL MIMO
	Qualcomm Incorporated

	R4-2300832
	discussion on demodulation performance and CSI requirements for NR FR2 multi-Rx chain DL reception
	Samsung

	R4-2300910
	on the L1-RSRP measurement delay
	Xiaomi

	R4-2300911
	on the RLM and BFD CBD requirement.
	Xiaomi

	R4-2300912
	on the scheduling measurement restrictions
	Xiaomi

	R4-2300913
	on the TCI state switching delay with dual TCI
	Xiaomi

	R4-2300914
	on the RTD between different directions
	Xiaomi

	R4-2300940
	Discussion on general aspects for FR2 multi-Rx chains
	LG Electronics Inc.

	R4-2300941
	Discussion on L1-RSRP measurement for FR2 multi-Rx chains
	LG Electronics Inc.

	R4-2300942
	Discussion on scheduling restriction for FR2 multi-Rx chains
	LG Electronics Inc.

	R4-2300943
	Discussion on RTD for FR2 multi-Rx chains
	LG Electronics Inc.

	R4-2300949
	Discussion on UE RF requirements for simultaneous DL reception 
	LG Electronics

	R4-2300970
	General aspects discussions for FR2 multi Rx chain DL reception
	NTT DOCOMO, INC.

	R4-2300975
	Views on Performance Requirements for FR2 Multi-Rx DL Tests
	Qualcomm Incorporated

	R4-2300987
	Discussion on FR2 Multi-RX DL UE RF requirements
	Samsung

	R4-2301040
	Discussion on general aspects for multi-Rx UE
	MediaTek inc.

	R4-2301041
	Discussion on L1 measurement for multi-Rx UE
	MediaTek inc.

	R4-2301042
	Discussion on RLM/BFD/CBD requirements for multi-Rx UE
	MediaTek inc.

	R4-2301043
	Discussion on scheduling and measurement restriction for multi-Rx UE
	MediaTek inc.

	R4-2301044
	Discussion on dual TCI state switch for multi-Rx UE
	MediaTek inc.

	R4-2301045
	Discussion on receive timing difference for multi-Rx UE
	MediaTek inc.

	R4-2301233
	Discussion on System parameter and UE architecture of UE RF requirements
	ZTE Corporation

	R4-2301234
	Discussion on UE RF requirements for simultaneous DL reception
	ZTE Corporation

	R4-2301326
	On general aspects for FR2 multi-Rx
	vivo

	R4-2301327
	On L1-RSRP measurement delay for multi-Rx
	vivo

	R4-2301328
	On RLM and BFD/CBD requiremets for FR2 multi-Rx
	vivo

	R4-2301329
	On scheduling and measurement restrictions for multi-Rx
	vivo

	R4-2301330
	On TCI state switching delay for multi-Rx
	vivo

	R4-2301331
	On RTD between different directions for multi-Rx
	vivo

	R4-2301363
	Views on NR FR2 multi-Rx chain DL reception requirements
	NTT DOCOMO, INC.

	R4-2301409
	Discussion on general aspects on RRM requirements for simultaneous DL reception from different directions
	ZTE Corporation

	R4-2301410
	Discussion on L1-RSRP measurement requirements for simultaneous DL reception from different directions
	ZTE Corporation

	R4-2301411
	Discussion on Receive timing difference between different directions
	ZTE Corporation

	R4-2301412
	Discussion on scheduling restriction and measurement restriction for simultaneous DL reception from different directions
	ZTE Corporation

	R4-2301461
	On AoA separation range and value for RF requirement
	OPPO

	R4-2301572
	Evaluation on UE requirement of multiRx DL reception
	vivo

	R4-2301573
	Discussion on AoA separation for multiRx DL reception
	vivo

	R4-2301622
	Discussion on UE RF requirements supporting simultaneous DL reception
	Xiaomi

	R4-2301650
	On general aspects for FR2_multiRX_DL
	OPPO

	R4-2301651
	On L1 measurement for FR2_multiRX_DL
	OPPO

	R4-2301652
	On measurement restriction for FR2_multiRX_DL
	OPPO

	R4-2301653
	On TCI state switching for FR2 multi-Rx DL
	OPPO

	R4-2301759
	On UE RF requirement for FR2 multi-Rx chain DL reception
	Huawei, HiSilicon

	R4-2301812
	Discussion on TCI state switching delay with dual TCI for NR FR2 multi-Rx
	Huawei, HiSilicon

	R4-2301813
	Discussion on receiving timing difference between different directions for NR FR2 multi-Rx
	Huawei, HiSilicon

	R4-2301895
	UE demodulation and CSI reporting requirements for FR2 DL multi-Rx chain
	Ericsson

	R4-2301899
	On timing requirements regarding MRTD
	Ericsson

	R4-2302005
	Discussion on RRM general impacts for R18 FR2 multi-Rx chain DL reception
	Huawei, HiSilicon

	R4-2302006
	Discussion on L1-RSRP measurements for R18 FR2 multi-Rx chain DL reception
	Huawei, HiSilicon

	R4-2302007
	Discussion on RLM/BFD/CBD measurements for R18 FR2 multi-Rx chain DL reception
	Huawei, HiSilicon

	R4-2302008
	Discussion on scheduling/measurement restrictions for R18 FR2 multi-Rx chain DL reception
	Huawei, HiSilicon

	R4-2302155
	Discussion on TCI state switching for FR2 multi-RX DL reception
	Samsung

	R4-2302201
	Discussion on UE demodulation requirements for NR FR2 multi-Rx chain DL reception
	Huawei, HiSilicon

	R4-2302250
	Further views on multi-Rx chain DL reception in FR2
	Sony, Ericsson

	R4-2302522
	System Parameter Assumptions for Multi-AoA Rx Testing
	Keysight Technologies UK Ltd

	R4-2302650
	Discussion on general aspects
	Ericsson

	R4-2302651
	Discussion on L1 measurements
	Ericsson

	R4-2302652
	Discussion on RLM and beam management
	Ericsson

	R4-2302653
	Discussion on Scheduling and measurement restrictions
	Ericsson

	R4-2302654
	Discussion on dual active TCI state switching requirements
	Ericsson

	R4-2302767
	Topic summary for [106][209] FR2_multiRx_part1
	Moderator (Vivo)

	R4-2302768
	Topic summary for [106][210] FR2_multiRx_part2
	Moderator (Qualcomm)

	R4-2302824
	Topic summary for [106][131] FR2_multiRx_UERF_part1
	Moderator (Qualcomm)

	R4-2302825
	Topic summary for [106][132] FR2_multiRx_UERF_part2
	Moderator (Apple)

	R4-2303773
	Topic summary for [106][328] NR_FR2_multiRX_DL_Demod
	Moderator - Qualcomm

	R4-2300146
	Discussion for FR2 multi-Rx FOM
	Murata Manufacturing Co Ltd.

	R4-2300195
	Discussion on System parameter assumption, UE architecture and conditions of UE RF requirements
	Nokia, Nokia Shanghai Bell

	R4-2300196
	Proposal on UE RF requirements for FR2-1 multi-Rx chain DL reception
	Nokia, Nokia Shanghai Bell

	R4-2300267
	System parameter and UE assumption for NR FR2 multi-Rx chain DL reception
	Apple

	R4-2300268
	RF requirement for NR FR2 multi-Rx chain DL reception
	Apple

	R4-2300709
	On UE RF requirements for 2AoA FR2 DL MIMO
	Qualcomm Incorporated

	R4-2300949
	Discussion on UE RF requirements for simultaneous DL reception 
	LG Electronics

	R4-2300987
	Discussion on FR2 Multi-RX DL UE RF requirements
	Samsung

	R4-2301233
	Discussion on System parameter and UE architecture of UE RF requirements
	ZTE Corporation

	R4-2301234
	Discussion on UE RF requirements for simultaneous DL reception
	ZTE Corporation

	R4-2301461
	On AoA separation range and value for RF requirement
	OPPO

	R4-2301572
	Evaluation on UE requirement of multiRx DL reception
	vivo

	R4-2301573
	Discussion on AoA separation for multiRx DL reception
	vivo

	R4-2301622
	Discussion on UE RF requirements supporting simultaneous DL reception
	Xiaomi

	R4-2301759
	On UE RF requirement for FR2 multi-Rx chain DL reception
	Huawei, HiSilicon

	R4-2302250
	Further views on multi-Rx chain DL reception in FR2
	Sony, Ericsson

	R4-2302522
	System Parameter Assumptions for Multi-AoA Rx Testing
	Keysight Technologies UK Ltd

	R4-2302824
	Topic summary for [106][131] FR2_multiRx_part1
	Moderator (Qualcomm)

	R4-2302825
	Topic summary for [106][132] FR2_multiRx_part2
	Moderator (Apple)

	R4-2303708
	WF on NR FR2 multi-Rx chain DL reception
	Samsung, Apple

	R4-2300255
	Discussion on Demodulation Requirements for FR2 with multi-RX chain reception
	Apple

	R4-2300701
	On MultiRx Demodulation performance and CSI requirements
	Nokia, Nokia Shanghai Bell

	R4-2300832
	discussion on demodulation performance and CSI requirements for NR FR2 multi-Rx chain DL reception
	Samsung

	R4-2300975
	Views on Performance Requirements for FR2 Multi-Rx DL Tests
	Qualcomm Incorporated

	R4-2301363
	Views on NR FR2 multi-Rx chain DL reception requirements
	NTT DOCOMO, INC.

	R4-2301895
	UE demodulation and CSI reporting requirements for FR2 DL multi-Rx chain
	Ericsson

	R4-2302201
	Discussion on UE demodulation requirements for NR FR2 multi-Rx chain DL reception
	Huawei, HiSilicon

	R4-2303773
	Topic summary for [106][328] NR_FR2_multiRX_DL_Demod
	Moderator - Qualcomm

	R4-2302941
	WF for UE demodulation and CSI requirements of Rel-18 NR FR2 multi-Rx chain DL reception
	Moderator - Qualcomm



4.5	Discussion Tdocs from RAN4#106-Bis-e:
	Tdoc
	Title
	Company

	R4-2304120
	Discussion on System parameter assumption, UE architecture and conditions of UE RF requirements
	Nokia, Nokia Shanghai Bell

	R4-2304121
	Proposal on UE RF requirements for FR2-1 multi-Rx chain DL reception
	Nokia, Nokia Shanghai Bell

	R4-2304129
	System parameter and UE assumption for NR FR2 multi-Rx chain DL reception
	Apple

	R4-2304130
	RF requirement for NR FR2 multi-Rx chain DL reception
	Apple

	R4-2304163
	Discussion on simulation assumption for FR2-1 multi-Rx
	Murata Manufacturing Co Ltd.

	R4-2304603
	On UE RF requirements for 2AoA FR2 DL MIMO
	Qualcomm Incorporated

	R4-2304608
	Discussion on UE RF requirements for simultaneous DL reception 
	LG Electronics

	R4-2304797
	Discussion on UE RF requirements for simultaneous DL reception
	ZTE Corporation

	R4-2304824
	FR2 Multi-RX 2AoA spherical coverage simulation and requirements
	Samsung

	R4-2305071
	Discussion on UE RF requirements supporting simultaneous DL reception
	Xiaomi

	R4-2305097
	Discussion on system parameters of multi-Rx DL reception
	vivo

	R4-2305098
	Further evaluation on multi-Rx DL reception
	vivo

	R4-2305599
	On UE RF requirement for FR2 multi-Rx chain DL reception
	Huawei, HiSilicon

	R4-2305611
	On AoA separation
	OPPO

	R4-2305616
	On the RF requirement of multi DL reception
	OPPO

	R4-2305750
	Further views on multi-Rx chain DL reception in FR2
	Sony, Ericsson

	R4-2305788
	On UE RF Requirements for Multi-AoA Rx Testing
	Keysight Technologies UK Ltd

	R4-2304049
	On Multi Rx RLM and BFD/CBD requirements
	Nokia, Nokia Shanghai Bell

	R4-2304050
	On Multi Rx TCI state switching requirements
	Nokia, Nokia Shanghai Bell

	R4-2304051
	Discussion on general RRM aspects for multi Rx
	Nokia, Nokia Shanghai Bell

	R4-2304052
	Discussion on MultiRx L1 measurements
	Nokia, Nokia Shanghai Bell

	R4-2304053
	Discussion on MultiRx scheduling restrictions
	Nokia, Nokia Shanghai Bell

	R4-2304054
	Discussion on Receive timing difference between different directions
	Nokia, Nokia Shanghai Bell

	R4-2304131
	On general aspects for NR FR2 multi-Rx chain DL reception
	Apple

	R4-2304132
	On L1 measurements for NR FR2 multi-Rx chain DL reception
	Apple

	R4-2304133
	On RLM and BFD/CBD for NR FR2 multi-Rx chain DL reception
	Apple

	R4-2304134
	On TCI state switching  for NR FR2 multi-Rx chain DL reception
	Apple

	R4-2304152
	On scheduling/measurement restrictions for multiple Rx chains
	Apple

	R4-2304242
	Discussion on FR2 multi Rx chain general aspects
	Intel Corporation

	R4-2304243
	Discussion on RRM impacts for L1 measurement based on FR2 multi Rx chain
	Intel Corporation

	R4-2304244
	Discussion on RRM impacts for RLM BFD on FR2 multi Rx chain
	Intel Corporation

	R4-2304245
	Discussion on RRM impacts for scheduling/measurement restriction on FR2 multi Rx chain
	Intel Corporation

	R4-2304246
	Discussion on TCI state switching requirement based on FR2 multi Rx chain
	Intel Corporation

	R4-2304369
	Conditions of UE multiple Rx-beam based DL reception
	Qualcomm Korea

	R4-2304370
	L1 measurement requirements for support of simultaneous receptions from two TRPs
	Qualcomm Korea

	R4-2304371
	RLM and BM requirements for sDCI
	Qualcomm Korea

	R4-2304372
	SSB based scheduling and measurement restrictions
	Qualcomm Korea

	R4-2304373
	TCI and UE beam switching delay requirements
	Qualcomm Korea

	R4-2304706
	Discussion on general aspects of RRM for FR2 multi-Rx chains
	LG Electronics Inc.

	R4-2304707
	Discussion on scheduling restriction for FR2 multi-Rx chains
	LG Electronics Inc.

	R4-2304708
	Discussion on L1-RSRP measurement for FR2 multi-Rx chains
	LG Electronics Inc.

	R4-2304789
	on the L1-RSRP measurement delay
	Xiaomi

	R4-2304790
	on the RLM and BFD CBD requirement
	Xiaomi

	R4-2304791
	on the scheduling measurement restrictions
	Xiaomi
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