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5.8.3	RRM core requirements for simultaneous DL reception from different directions 	[NR_FR2_multiRX_DL-Core]
5.8.3.1	General aspects	[NR_FR2_multiRX_DL-Core]
* Discussion papers related to general aspects (scope, scenarios, capabilities, RRM impacts) and topics not covered by other AIs
5.8.3.3	RLM and BFD/CBD requirements	[NR_FR2_multiRX_DL-Core]
5.8.3.4	Scheduling/measurement restrictions 	[NR_FR2_multiRX_DL-Core]
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1) Please add your contact information in above table once you make comments on this email thread. 
2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)

Topic #1: General aspect
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304051
	Nokia, Nokia Shanghai Bell
	Observation 1: Independent Beam Management on different Rx chains would improve RRM measurements.
Observation 2: Since the searchers may need independent control of the spatial filters, it can be assumed that IBM must be extended to intra-band multi-TRP scenarios.
Proposal 1: Multi Rx architecture to consider independent time tracking per Rx chain for simultaneous reception of data from different QCL-D sources.
Proposal 2: Each Rx chain can process at an independent FFT window.
Proposal 3: RAN4 to define requirements assuming Independent Beam Management framework as baseline across multiple Rx chains on the same carrier.
Proposal 4: Definition of simultaneous reception from a baseband receiver perspective should be covered in Demod discussions, and from antenna panel perspective it should be covered in RF discussions.
Observation 3: RAN4 RRM enhancements for MulltiRx in Rel-18 are defined for simultaneous reception from multiple TRPs.
Proposal 5: Scenarios for mTRP simultaneous reception to be covered as part of scheduling restrictions, L1 measurement, and TCI state switching agenda items.
Observation 4: Multi Rx operation might be power hungry and not necessary to be maintained constantly.
Proposal 6: 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.
Proposal 7: RAN4 to discuss new signaling for UE indication of use of 2 Rx chains.
Observation 5: Existing L1-RSRP requirements for groupbasedbeamreporting-r17 enabled do not include requirements on the conditions for reporting groups of reference signals in group-based beam reports.
Proposal 8: RAN4 to discuss the conditions under which a group should be reported using Rel-17 GBBR, as part of L1 measurement requirements.
Observation 6: simultaneousReceptionDiffTypeD-r16 is a UE capability intended to indicate simultaneous data reception from different QCL-D sources. To support other simultaneous reception modes a new UE capability is required.
Proposal 9: In order to support R-18 multi-Rx DL simultaneous reception modes, an additional UE capability should be defined.

	R4-2304131
	Apple
	Proposal 1: RAN4 should focus on single-carrier mode at this stage. When all the requirements are completed, RAN4 can discuss DC/CA cases. 
Proposal 2: RRM discussion on how a UE supports spatial MIMO can refer to RF agreement on “antenna module” and “panel”. 
Proposal 3: UE IBM capability can be considered together with the multi-RX UE capability when DC/CA is discussed.
Proposal 4: RAN4 agrees to allow 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 by PHY/MAC/RRC signaling.

	R4-2304242
	Intel Corporation
	Proposal 1: Combination of RS/RS and RS/data for simultaneous reception are moved to discussions related to measurement restriction/scheduling restriction requirements enhancement.
Proposal 2: RAN4 to clarify whether simultaneous reception for single TRP is considered.
Observation 1: UE may not find good beam pair due to the geometry of panel configuration and mTRP locations.
Proposal 3: When group based reporting is configured, UE may not report good beam pair due to the fact that the beam quality of one panel is bad.
Proposal 4: When group based reporting is configured, RAN4 to further discuss how to define reporting format for the case that no good beam pair is available.
Proposal 5: When UE is in low power status, group based reporting can be used for power saving purpose where there is no beam pair in the report.
Proposal 6: simultaneousReceptionDiffTypeD is only applicable for PDSCH.
Proposal 7: The existing simultaneousRxDataSSB-DiffNumerology IE can be re-used in R18 multi-panel WI.

	R4-2304369
	Qualcomm Korea
	
Proposal 1: RAN4 to not assume UE receives signals/channels from mTRP using simultaneously formed multiple Rx beams when any of the following conditions are not met:
· UE is configured with active TCI states from two TRPs, and the association between the TCI states and the TRPs is explicitly known to the UE, i.e.
· (single DCI based mTRP) at least one of the codepoints in the active TCI list for PDSCH includes two reference resources for qcl-TypeD from respective TRPs
· (multi DCI based mTRP) two CORESETs QCL’ed with two reference resources for qcl-TypeD are configured
· SNR > XdB from each TRP, e.g. SNR regime where rank > 2 is expected
· Group-based L1-RSRP measurement is configured based on L3 measurements for the same measurement resources
· Note that the number of UE cell search engines should remain the same, irrespective of the number of active UE Rx beams.

	R4-2304706
	LG Electronics Inc.
	Proposal 1: Do not consider scheduling restriction relaxation for L3 measurement based on multi-Rx chain scenario in this release
Proposal 2: RAN4 to discuss whether to consider the case of simultaneous reception with a single Rx beam from multiple TRPs. 
Proposal 3: No need for specific power saving RRM requirements, but the network should know whether the UE active single Rx chain or multi-Rx chains.

	R4-2304995
	ZTE Corporation
	Observation 1: During the discussion on inter-cell BM in R17 FeMIMO WI, the basic assumption is only one panel activated as a time, so the simultaneous L1-RSRP measurements for SC and NSC is not allowed due to the concern on Rx beam.
Proposal 1: For the UE capable of simultaneous multi-panel Rx, we can firstly discuss the requirements enhancement targeted to intra-cell mTRP case. Once some conclusions achieved, then consider the extension into inter-cell mTRP case around the following issues:
· Whether define the measurement requirements on NSC inside SMTC for FR2 for the case “SSB,NSC ≥ TSMTC”;
· Whether need the sharing factor for SC and NSC and Nmax =1.
Proposal 2: For intra-cell scenario, the following combinations from different TRPs are possible:
1) PDSCH/PDCCH + PDSCH/PDCCH
2) L1 SSB + PDSCH/PDCCH
3) L1 CSI-RS + PDSCH/PDCCH
4) L1 SSB + L1 CSI-RS
5) L1 CSI-RS + L1 CSI-RS 
6) L3 SSB + PDSCH/PDCCH (to enhance scheduling restriction in L3 measurement)
7) L3 CSI-RS + PDSCH/PDCCH (to enhance scheduling restriction in L3 measurement)
Proposal 3: For inter-cell scenario, if only considering the inter-cell BM, then one combination is possible: L1 SSB + L1 SSB
Observation 2: To avoid interference and enlarge the beam directions coverage via multi-panel simultaneous reception, the coverage of beam directions of each panel are non-overlapped or only limited partial overlapped. 
Proposal 4: Regarding to the spatial MIMO(either spatial diversity or spatial multiplexing) by using a single panel to receive two independent signals from the same of nearly same direction, we do not need to identify any explicit conclusion about this in RRM session, so no need further discussion.
Observation 3: Even though the exact assumption of two AoA is still suspending in RF session, compared with the assumption of a single fixed AoA offset, the assumption of multiple fixed AoA offset is more reasonable since a single fixed AoA offset value would limit the flexible of Rx beam combination thus restrict the performance gain provided by multi-panel Rx.
Proposal 5: Under the architecture of 2 RF chains+2 Antenna panels, each RF chain can determine the phase shifter independently, so the independent phase shift of H/V polarization can be assumed for each panel. Multi-Rx UE shall be capable of independent beam management between multiple Rx chains on a Component Carrier (CC).
Observation 4: The R16 UE capability simultaneousReceptionDiffTypeD is only applicable for PDSCH not even for PDCCH.
Proposal 6: 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.
Proposal 7: Whether using a single UE capability or multiple UE capabilities to indicate the support of multi-panel reception, which should be decided based on the conclusion of supported combinations in this WI. So it is better to firstly identify the supported combinations in this WI. Then the decision between Solution 1 and Solution 2 can be identified from the perspective of whether a unified UE capability is enough or not.
· Solution 1: Only a single UE capability is needed, which is applicable for all supported combinations of simultaneous reception between L1 RS, L3 RS and data
· Solution 2: Multiple UE capabilities are necessary, and each of them indicates the support of one kind of combinations. E.g UE capability X1 indicates the support of simultaneous data+data reception; UE capability X2 indicates the support of simultaneous L1 RS + L1 RS/data reception; UE capability X3 indicates the support of L3 RS + L1 RS/data reception.
Observation 5: The UE capability of simultaneousRxDataSSB-DiffNumerology is only applicable for FR1, not for FR2.
Observation 6: The UE capability of simultaneousRxDataSSB-DiffNumerology-Inter-r16 seems universal for both FR1 and FR2 but indicated respectively. While UE capable of simultaneousRxDataSSB-DiffNumerology-Inter-r16 should always accompany with the support of  interFrequencyMeas-NoGap-r16, i.e. the applicability restriction exists.
Proposal 8: The existing UE capability simultaneousRxDataSSB-DiffNumerology-Inter-r16 is not suitable for R18 multi-panel reception since of the inherent applicability restriction.
Proposal 9: 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.

	R4-2305040
	vivo
	Proposal 1: Following procedures are necessary for supporting 4-layer MIMO in FR2 and RRM requirements should be introduced if needed.
· Group-based beam reporting
· Dual TCI state switching
· TRP specified BFD/CBD
Proposal 2: RRM requirements related to supporting FR2 4-layer MIMO has higher priority if there is TU/workload issue. 
Proposal 3: Multi-Rx can also be enabled on a single FR2 component carrier in FR1+FR2 CA/DC deployment. 
Proposal 4: spatial MIMO (either spatial diversity or spatial multiplexing) by using one antenna to receive two independent signals should not be excluded. No RRM requirements impact is identified for the case.
Proposal 5: No specific new requirements for group-based beam reporting are necessary to be defined and existing L1-RSRP measurement requirements are applicable for group-based beam reporting.
Proposal 6: It is not necessary to have a general conclusion on multi-Rx chain architecture in RRM session.
Proposal 7: No power saving specific requirements, e.g., L1 measurement relaxation, are considered in the WI. 
Proposal 8: Power saving mechanism may be considered for multi-Rx UE operation in the WI. 
Proposal 9: Requirements defined for QCL type-D only are also applicable when QCL type D is configured together with QCL type A/C.
Proposal 10: New UE capability of supporting simultaneous reception from different directions with different QCL type D RSs for enhanced L1 measurements is introduced. FFS if multiple UE capabilities are needed for simultaneous RS+RS reception and RS+data reception.

Observation 1: Rel-16 UE capability simultaneousReceptionDiffTypeD-r16 is applicable only for PDSCH reception. 


	R4-2305161
	MediaTek inc.
	Proposal 1: In R18 multi-Rx chains WI, RRM session deprioritize the case when two signals are received by one active UE Rx antenna module at a time, before any conclusion is reached in RF session.
Proposal 2: Not to use the principle of independent beam management to define the requirement for R18 multi-Rx chains WI.
Proposal 3: Multi-Rx chains architecture should be discussed in RF session.
Proposal 4: In R18 multi-Rx chains WI, deprioritize the case when UE is configured with multiple component carriers until the requirement of single component carrier is complete or RF has some conclusion for this issue.
Proposal 5: For detectable condition, all RSs in the same TCI chain for the target TCI state should remain detectable during the entire measurement/switch period.
Proposal 6: No new mechanism is needed for UE to fallback from multi-Rx to single Rx.
Proposal 7: Given simultaneousReceptionDiffTypeD-r16, there is no need to specify new capability simultaneous reception for multi-RX operation for RRM requirement.
Proposal 8: No need to specify new mix-numerology capability for multi-RX chain in FR2 when consider simultaneous SSB and data reception.
Proposal 9: No need to discuss simultaneousRxDataSSB-DiffNumerology-Inter-r16 in R18 multi-Rx chains WI.
Proposal 10: Not to discuss RTD > CP for multi-RX WI in R18.
Proposal 11: To deprioritize L3 measurement related requirement until L1 measurement requirement is done.

	R4-2305196
	NTT DOCOMO, INC.
	Proposal 1: RAN4 shall allow the case that UE can be configured with multiple component carriers, but multi-Rx chain is enabled only on P(S)Cell of FR2.
Proposal 2: Group-based beam reporting, dual TCI state switching, and TRP specific link recovery shall be considered as the necessary procedure for supporting 4-layer MIMO.
Proposal 3: Dual TCI state switching and TRP specific link recovery for multi-Rx chain under beam group measurement capable condition should be specified.

	R4-2305208
	Samsung
	Observation 1: L1-RSRP measurement can be used in Rel-17 group-based reporting stage and DL transmission stage after the selected CRIs/SSBRI report
Observation 2: IE mTRP-PDCCH-TwoQCL-TypeD-r17 indicates UE support of two PDCCH with two different QCL Type D RSs. Rel-17 group-based reporting configuration not include SSBRI+CSRI
Proposal 1: RAN4 shall allow the case that UE can be configured with multiple component carriers, but multi-Rx chain is enabled only on one of the CCs.
Proposal 2: Deprioritize the RRM requirement discussion on UE configured with multiple component carriers cases
Proposal 3: The definitions of “Panel” and “antenna module” terminology in RRM discussion shall align with those in RF discussion.
Proposal 4: 
· Spatial MIMO (either spatial diversity or spatial multiplexing) by using one antenna module to receive two independent signals from the same or nearly the same direction should not be excluded. 
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 the scope of this work item
Proposal 5: Either terminology“Panel” or “antenna module” would not impact RRM requirement definition.
Proposal 6: Multiple TRP transmission with simultaneous multi-panel reception should be prioritized in this WI, RAN4 shall strive to define scenarios for “simultaneous reception” based on different TRPs operation.
Proposal 7: No need to define additional power saving related RRM requirements in the WI.
Proposal 8: Group-based beam reporting for simultaneous reception has no impact to RRM measurement accuracy requirements
Proposal 9: Group-based beam reporting for simultaneous reception has impact to RRM L1-measurement period requirements. 
Proposal 10: For UEs support group-based beam reporting capability, the L1-RSRP measurement delay requirement in procedure 6 (Rel-17 group-based reporting procedure) is somehow related to NW configuration
If groupBasedBeamReporting-r17 = ' disabled ' , the existing L1-RSRP measurement delay requirements can be reused
If groupBasedBeamReporting-r17 = 'enabled', whether it is necessary to enhance the requirements need further discussion.
Proposal 11:RAN4 need to clarify the applicability of the enhanced L1-RSRP measurement period requirement.
Proposal 12: 
· The UE capability simultaneousReceptionDiffTypeD-r16 is applicable only for PDSCH reception, new UE capability should be defined for other simultaneous reception combination.
· [bookmark: _Hlk132321654]RAN4 to discuss the applicablity and definition of the new UE capability
Proposal 13: New UE capability shall also indicate support of mTRP-PDCCH-TwoQCL-TypeD-r17
Proposal 14: RAN4 to clarify the RS types for simultaneous reception with group-based reporting as a prerequisite

	R4-2305228
	OPPO
	Proposal 1: RRM discussion have not to be limited to RRM impact of 4-layer MIMO.
Proposal 2: RAN4 can deprioritize the case when UE is configured with multiple component carriers until the requirement of single component carrier is complete.
Proposal 3：The followings assumptions can be precluded for enhanced RRM requirements:
· More than two cell searchers for detection and measurements, or 
· UE parallel processing to deal with a timing offset larger than CP on the same frequency layer, or 
· L3 measurements by using concurrently activated multiple Rx.
Proposal 4：For intra-cell multi-TRP, CSI-RS + CSI-RS, SSB + SSB and CSI-RS + SSB are supported for simultaneous L1-RSRP measurements and TRP specific link recovery.
Proposal 5: It is not necessary to explicitly preclude spatial diversity or spatial multiplexing by using one panel to achieve two independent signals from the same or nearly the same direction from the WI. 
Proposal 6: New UE capability of supporting simultaneous reception from different directions with different QCL type D RSs in R18 is preferred.
Proposal 7: UE capability of simultaneous reception of RS and data can be decided after the feasibility issues of L1 and L3 enhancements are concluded. 

	R4-2305268
	Huawei, HiSilicon
	Observation 1: It is essential to clarify the assumption of on/off state of multi-Rx, which is not only about power saving enhancement but to enable the simultaneous reception.
Observation 2: It is unreasonable to assume UE will active multi panels all the time since the simultaneous reception with different QCL Type-D is only feasible in limited scenarios (e.g. high load with mTRP deployed)
Observation 2: The mTRP related configuration does not necessarily mean simultaneous reception which is subject to NW scheduling.
Observation 3: Indication from UE to NW about on/off state of multi panels can help NW to have clear understanding on when UE is capable for simultaneous reception. However, UE may have no idea on when to activate multi panels since the simultaneous reception up to NW scheduling.
Observation 4: The assumption on on/off of multi panels can be categorized as:
Assumption 1: UE shall always active 2 panels when UE is capable of the capability (e.g simultaneousReceptionDiffTypeD-r16)
Assumption 2: Implicit determined by mTRP related configuration. (e.g. group-based reporting, two TCI states)
Assumption 3: UE to indicate NW about on/off multi panels/simultaneous reception
Assumption 4: NW to control on/off state of multi panels of UE.
Proposal 1: RAN4 to discuss the on/off state of multi panels of UE to enable simultaneous reception.
Observation 5: Even UE turns on multi panels, the beam pairs reported via groupBasedBeamReporting may not be the best beam for each TRP respectively.
Observation 6: When UE turns on multi panels, NW and UE should have consistent understanding on beam type used by UE (beams for mTRP/sTRP). 
Proposal 2: RAN4 to discuss the Rx beam assumptions (beam in beam pairs for simultaneous reception or best beam for each TRP) when UE turns on multi panels. 

	R4-2305768
	Ericsson
	•	Proposal 1 (definition of the simultaneous reception): 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. 
NOTE 1: Only that two measurements are performed in parallel does not directly imply that the RSs are received simultaneously, e.g., two parallel measurements can be based on two RSs whose occasions do not even overlap and which therefore are not received simultaneously.
•	Proposal 2 (minimum overlap of RS occasions): The minimum amount of overlap needed for multi-rx requirements to apply is TBD (e.g., full overlap, partial overlap, at least X% of overlapping RS occasions during the measurement period, etc.).
•	Proposal 3 (scenario support for simultaneous RS reception with different QCL D’s configured together with QCL A/C): Scenarios where QCL type D is configured in combination with QCL type A/C should be also covered by the requirements for simultaneous RS reception.
•	Proposal 4 (requirements for simultaneous RS reception with different QCL D’s configured together with QCL A/C): The same RRM requirements for simultaneous RS reception can apply for RS configured with:
o	QCL type D,
o	QCL type D + QCL type A, or
o	QCL type D + QCL type C.
•	Proposal 5 (requirement’s applicability conditions): Measurement requirements (e.g., L1 or L3) for simultaneous reception of two RSs shall apply, provided at least the following conditions are met:
	Condition #1: UE has the multi-rx operation capability (to be replaced with the exact capability name, with a relevant reference in the specification),
	Condition #2: UE is configured with dual TCI,
	Condition #3: UE is not configured with CA or DC,
	Condition #4: The simultaneously received RSs are in PCell only, 
	Condition #5: Both RSs and their associated signals in the QCL type D infos are detectable during the entire measurement period,
	Condition #6: The RSs are configured to have common (overlapping in time) RS occasions,
	Condition #7: The side conditions, applied during the common RS occasions, hold.
	Condition #8: The measured RS is being received simultaneously with another RS, where the two RSs have QCL-TypeD with different references.
•	Proposal 6 (UE behaviour when applicability conditions are violated): When at least one of the conditions becomes violated, the UE has to continue receiving the two RSs with a single panel (sequentially).
•	Proposal 7 (UE behaviour when applicability conditions are violated): When at least one of the conditions becomes violated, the UE may or may not be able to complete the multi-rx measurement, e.g.:
o	may need to stop and restart (in new conditions) the RS measurements, at least for some of the conditions (e.g., when TCI configuration changes, PCell changes).
o	continues the RS measurement using a single panel, but more relaxed requirements apply for such measurement, at least for some of the conditions,
o	may need to complete the measurement before switching to the operation mode where the condition is violated, at least for some of the conditions (e.g., UE receives CA configuration).
•	Proposal 8 (frequent switching): Frequent reconfiguration of the UE between multi-rx and non-multi-rx operation should be avoided, e.g., the important measurements and procedures may need to be completed before the switching.
•	Proposal 9 (partially overlapping RS occasions): The measurement period for the simultaneously received RSs starts from the beginning of the first common RS occasion, where the two RSs overlap in time.
•	Proposal 10 (partially overlapping RS occasions): When two RSs are configured in time resources which are not fully overlapping, the simultaneous reception requirements are defined with respect to the common subset of time resources for the two RSs (which may result in a longer measurement period for a partially overlapping case than for a fully overlapping case with the same periodicity).
•	Proposal 11 (RS types for simultaneous reception): CSI-RS + CSI-RS simultaneous reception is considered in this WI. 
•	Proposal 12 (RS types for simultaneous reception): Deprioritize SSB + SSB simultaneous reception.
•	Observation 1 (mixed numerologies): The existing UE capability to support mixed numerologies is not directly applicable for multi-RX chain operation with mixed numerologies.
•	Proposal 13 (mixed numerologies): A new UE capability is needed to support simultaneous reception with mixed numerologies.
•	Proposal 14 (mixed numerologies): For UEs supporting simultaneous reception with mixed numerologies no scheduling restrictions are needed.
•	Proposal 15 (CA scenario): RAN4 shall focus on defining requirements for the single-carrier case where the UE is not configured with CA.
•	Proposal 16 (power saving): No new power saving requirements specific for multi-rx operation are considered in the WI.
•	Proposal 17 (power saving): 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.
•	Proposal 18 (applicability of Rel-16 UE capabilitiy simultaneousReceptionDiffTypeD): 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.
•	Proposal 19 (simultaneous L3 measurements): Simultaneous reception of two L3 measurements on different panels/from different directions is not supported in R18 multi-Rx chain WI.  



The moderator can suggest a limited number of papers which could be presented.
Open issues summary
Before f2f meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1: Scope and scenarios
[bookmark: _Hlk127996000]Sub-topic description:
Open issues and candidate options before f2f meeting:

Issue 1-1-2: Single (component) carrier for defining RRM requirements
Agreements in the past meeting:
RRM requirement discussion shall be focused on the case with different QCL TypeD RSs on a single component carrier.
FFS whether UE can be configured with multiple component carriers, including intra-band CCs and/or inter-band CCs, but multi-Rx chain is enabled on only one of the component carriers.
· Proposals
· Option 1:
· RAN4 should focus on single-carrier mode at this stage. When all the requirements are completed, RAN4 can discuss DC/CA cases.
· Option 2:
· Multi-Rx can also be enabled on a single FR2 component carrier in FR1+FR2 CA/DC deployment.
· Option 3:
· In R18 multi-Rx chains WI, deprioritize the case when UE is configured with multiple component carriers until the requirement of single component carrier is complete or RF has some conclusion for this issue.
· Option 4:
· RAN4 shall allow the case that UE can be configured with multiple component carriers, but multi-Rx chain is enabled only on P(S)Cell of FR2.
· Option 5:
· RAN4 shall allow the case that UE can be configured with multiple component carriers, but multi-Rx chain is enabled only on one of the CCs.
· Deprioritize the RRM requirement discussion on UE configured with multiple component carriers cases
· Option 6:
· RAN4 can deprioritize the case when UE is configured with multiple component carriers until the requirement of single component carrier is complete.
· Option 7:
· RAN4 shall focus on defining requirements for the single-carrier case where the UE is not configured with CA.
· Recommended WF
· If following is agreeable
· RAN4 shall allow the case that UE is configured with multiple component carriers, but multi-Rx chain is enabled only on one of the FR2 carriers.

· 1st round Comment collection:
	Company
	Comments

	
	

	
	

	
	



Issue 1-1-5: Spatial MIMO (either spatial diversity or spatial multiplexing) by using one panel
· Proposals
· Option 1: 
· RRM discussion on how a UE supports spatial MIMO can refer to RF agreement on “antenna module” and “panel”.
· Option 2: 
· Regarding to the spatial MIMO(either spatial diversity or spatial multiplexing) by using a single panel to receive two independent signals from the same of nearly same direction, we do not need to identify any explicit conclusion about this in RRM session, so no need further discussion.
· Option 3: 
· Spatial MIMO (either spatial diversity or spatial multiplexing) by using one antenna to receive two independent signals should not be excluded. No RRM requirements impact is identified for the case.
· Option 3: 
· In R18 multi-Rx chains WI, RRM session deprioritize the case when two signals are received by one active UE Rx antenna module at a time, before any conclusion is reached in RF session.
· Option 4: 
· Spatial MIMO (either spatial diversity or spatial multiplexing) by using one antenna module to receive two independent signals from the same or nearly the same direction should not be excluded. 
· 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 the scope of this work item.
· Either terminology“Panel” or “antenna module” would not impact RRM requirement definition.
· Option 5: 
· It is not necessary to explicitly preclude spatial diversity or spatial multiplexing by using one panel to achieve two independent signals from the same or nearly the same direction from the WI.
· Recommended WF
· 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.

· 1st round Comment collection:
	Company
	Comments

	
	

	
	

	
	



Issue 1-1-9: Scenarios/assumption for “simultaneous reception”
· Proposals
· Option 1: 
· Scenarios for mTRP simultaneous reception to be covered as part of scheduling restrictions, L1 measurement, and TCI state switching agenda items.
· Option 2:
· RAN4 to discuss whether to consider the case of simultaneous reception with a single Rx beam from multiple TRPs.
· Option 2: 
· Multiple TRP transmission with simultaneous multi-panel reception should be prioritized in this WI, RAN4 shall strive to define scenarios for “simultaneous reception” based on different TRPs operation.
· Recommended WF
· Needs further discussion.

· 1st round Comment collection:
	Company
	Comments

	
	

	
	

	
	



Sub-topic 2-2: RRM requirements impact
Sub-topic description:
Open issues and candidate options before f2f meeting:
Issue 1-2-1: Definition of “simultaneous reception”
· Proposals
· Option 1: 
· Definition of simultaneous reception from a baseband receiver perspective should be covered in Demod discussions, and from antenna panel perspective it should be covered in RF discussions.
· Option 2: 
· 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. 
· NOTE 1: Only that two measurements are performed in parallel does not directly imply that the RSs are received simultaneously, e.g., two parallel measurements can be based on two RSs whose occasions do not even overlap and which therefore are not received simultaneously.
· Minimum overlap of RS occasions: The minimum amount of overlap needed for multi-rx requirements to apply is TBD (e.g., full overlap, partial overlap, at least X% of overlapping RS occasions during the measurement period, etc.).
· Recommended WF
· Needs further discussion.

· 1st round Comment collection:
	Company
	Comments

	
	

	
	

	
	



Issue 1-2-1a: Requirements for partially overlapping time resources
· Option 1:
· The measurement period for the simultaneously received RSs starts from the beginning of the first common RS occasion, where the two RSs overlap in time.
· When two RSs are configured in time resources which are not fully overlapping, the simultaneous reception requirements are defined with respect to the common subset of time resources for the two RSs (which may result in a longer measurement period for a partially overlapping case than for a fully overlapping case with the same periodicity).
· Recommended WF
· Needs further discussion.

· 1st round Comment collection:
	Company
	Comments

	
	

	
	

	
	



Issue 1-2-2: UE architectures
· Proposals
· Option 1:
· Multi Rx architecture to consider independent time tracking per Rx chain for simultaneous reception of data from different QCL-D sources.
· Proposal 2: Each Rx chain can process at an independent FFT window.
· Option 2:
· It is not necessary to have a general conclusion on multi-Rx chain architecture in RRM session.
· [bookmark: _Toc118729458]Option 3: 
· Multi-Rx chains architecture should be discussed in RF session.
· Recommended WF
· Needs further discussion.

· 1st round Comment collection:
	Company
	Comments

	
	a) 

	
	

	
	



Issue 1-2-3: Beam management related
· Proposals
· Option 1:
· RAN4 to define requirements assuming Independent Beam Management framework as baseline across multiple Rx chains on the same carrier.
· Option 2:
· UE IBM capability can be considered together with the multi-RX UE capability when DC/CA is discussed.
· Option 3:
· Under the architecture of 2 RF chains+2 Antenna panels, each RF chain can determine the phase shifter independently, so the independent phase shift of H/V polarization can be assumed for each panel. Multi-Rx UE shall be capable of independent beam management between multiple Rx chains on a Component Carrier (CC).
· Option 4:
· Not to use the principle of independent beam management to define the requirement for R18 multi-Rx chains WI.
· Recommended WF
· Needs further discussion.

· 1st round Comment collection:
	Company
	Comments

	
	

	
	

	
	



Issue 1-2-5: Indication of multi-Rx operation
· Proposals
· Option 1: 
· 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.
· RAN4 to discuss new signaling for UE indication of use of 2 Rx chains.
· Option 2: 
· RAN4 to discuss the on/off state of multi panels of UE to enable simultaneous reception.
· RAN4 to discuss the Rx beam assumptions (beam in beam pairs for simultaneous reception or best beam for each TRP) when UE turns on multi panels.
· Option 3: 
· RAN4 agrees to allow 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 by PHY/MAC/RRC signaling.
· Option 4: 
· When UE is in low power status, group based reporting can be used for power saving purpose where there is no beam pair in the report.
· Option 5: 
· No need for specific power saving RRM requirements, but the network should know whether the UE active single Rx chain or multi-Rx chains.
· Option 6: 
· Power saving mechanism may be considered for multi-Rx UE operation in the WI.
· Option 7: 
· No new mechanism is needed for UE to fallback from multi-Rx to single Rx.
· Option 8: 
· 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.
· Recommended WF
· Determine whether to introduce mechanism/condition for indication of multi-Rx operation
· FFS on mechanism/condition for indication of multi-Rx operation, if to be introduced

· 1st round Comment collection:
	Company
	Comments

	
	

	
	

	
	



Issue 1-2-5a: Whether to define power saving related requirements
· Proposals
· Option 1: 
· No need for specific power saving RRM requirements, but the network should know whether the UE active single Rx chain or multi-Rx chains.
· Option 2: 
· No power saving specific requirements, e.g., L1 measurement relaxation, are considered in the WI. 
· Power saving mechanism may be considered for multi-Rx UE operation in the WI.
· Option 3: 
· No need to define additional power saving related RRM requirements in the WI.
· Option 4: 
· No new power saving requirements specific for multi-rx operation are considered in the WI.
· Recommended WF
· If following is agreeable
· No power saving specific requirements, e.g., L1 measurements relaxation for multi-Rx operation, are considered in the WI.

· 1st round Comment collection:
	Company
	Comments

	
	

	
	

	
	



Issue 1-2-7a: RRM impact of group-based beam reporting for simultaneous reception
· Proposals
· Option 1: 
· RAN4 to discuss the conditions under which a group should be reported using Rel-17 GBBR, as part of L1 measurement requirements. 
· Option 2: 
· RAN4 to discuss the Rx beam assumptions (beam in beam pairs for simultaneous reception or best beam for each TRP) when UE turns on multi panels.
· Option 3: 
· No specific new requirements for group-based beam reporting are necessary to be defined and existing L1-RSRP measurement requirements are applicable for group-based beam reporting.
· Option 4: 
· RAN4 to clarify whether simultaneous reception for single TRP is considered.
· When group based reporting is configured, RAN4 to further discuss how to define reporting format for the case that no good beam pair is available.
· Option 5: 
· Group-based beam reporting for simultaneous reception has no impact to RRM measurement accuracy requirements
· Group-based beam reporting for simultaneous reception has impact to RRM L1-measurement period requirements. 
· For UEs support group-based beam reporting capability, the L1-RSRP measurement delay requirement in procedure 6 (Rel-17 group-based reporting procedure) is somehow related to NW configuration
· If groupBasedBeamReporting-r17 = ' disabled ' , the existing L1-RSRP measurement delay requirements can be reused
· If groupBasedBeamReporting-r17 = 'enabled', whether it is necessary to enhance the requirements need further discussion.
· RAN4 need to clarify the applicability of the enhanced L1-RSRP measurement period requirement.
· Recommended WF
· Needs further discussion.

· 1st round Comment collection:
	Company
	Comments

	
	

	
	

	
	



[bookmark: _Hlk128001937]Issue 1-2-8: Procedures necessary for supporting 4-layer MIMO in FR2
· Proposals
· Option 1: 
· Following procedures are necessary for supporting 4-layer MIMO in FR2 and RRM requirements should be introduced if needed.
· Group-based beam reporting
· Dual TCI state switching
· TRP specified BFD/CBD
· Option 2: 
· Group-based beam reporting, dual TCI state switching, and TRP specific link recovery shall be considered as the necessary procedure for supporting 4-layer MIMO.
· Dual TCI state switching and TRP specific link recovery for multi-Rx chain under beam group measurement capable condition should be specified.
· Recommended WF
· Group-based beam reporting, dual TCI state switching, and TRP specific link recovery are considered as the necessary procedure for supporting 4-layer MIMO.
· FFS if dual TCI state switching and TRP specific link recovery for multi-Rx chain under beam group measurement capable condition should be specified.

· 1st round Comment collection:
	Company
	Comments

	
	

	
	

	
	



Issue 1-2-9: Priority handling of requirements
· Proposals
· P1: RRM requirements related to supporting FR2 4-layer MIMO has higher priority if there is TU/workload issue.
· P2: To deprioritize L3 measurement related requirement until L1 measurement requirement is done.
· P3: Simultaneous reception of two L3 measurements on different panels/from different directions is not supported in R18 multi-Rx chain WI.  
· Recommended WF
· Needs further discussion.

· 1st round Comment collection:
	Company
	Comments

	
	

	
	

	
	



Issue 1-2-10: Frequent switching
· Proposal
· Frequent reconfiguration of the UE between multi-rx and non-multi-rx operation should be avoided, e.g., the important measurements and procedures may need to be completed before the switching.
· Recommended WF
· Needs further discussion.

· 1st round Comment collection:
	Company
	Comments

	
	

	
	

	
	



Sub-topic 2-3: Applicability and conditions
Issue 1-3-1: Applicability of new requirements to different QCL types
· Proposals
· Option 1: 
· Requirements defined for QCL type-D only are also applicable when QCL type D is configured together with QCL type A/C.
· Option 2: 
· Scenarios where QCL type D is configured in combination with QCL type A/C should be also covered by the requirements for simultaneous RS reception.
· FFS: The same RRM requirements for simultaneous RS reception can apply for RS configured with:
· QCL type D,
· QCL type D + QCL type A, or
· QCL type D + QCL type C.
· Recommended WF
· Requirements defined for QCL type-D only are also applicable when QCL type D is configured together with QCL type A/C.

· 1st round Comment collection:
	Company
	Comments

	
	

	
	

	
	



Issue 1-3-3: Detectable condition of RS signals
· Proposals
· Option 1: 
· For detectable condition, all RSs in the same TCI chain for the target TCI state should remain detectable during the entire measurement/switch period.
· Option 2: 
· Both RSs and their associated signals in the QCL type D infos are detectable during the entire measurement period.
· Recommended WF
· Agree on option 1.

· 1st round Comment collection:
	Company
	Comments

	
	

	
	

	
	



Issue 1-3-4: Set of conditions to be considered in the L1 measurement requirements
· Proposals
· Option 1: 
· Measurement requirements (e.g., L1 or L3) for simultaneous reception of two RSs shall apply, provided at least the following conditions are met:
· Condition #1: UE has the multi-rx operation capability (to be replaced with the exact capability name, with a relevant reference in the specification),
· Condition #2: UE is configured with dual TCI,
· Condition #3: UE is not configured with CA or DC,
· Condition #4: The simultaneously received RSs are in PCell only, 
· Condition #5 (related to Issue 1-3-3): Both RSs and their associated signals in the QCL type D infos are detectable during the entire measurement period,
· Condition #6: The RSs are configured to have common (overlapping in time) RS occasions,
· Condition #7: The side conditions, applied in the common RS occasions, hold.
· Condition #8: The measured CSI-RS is being received simultaneously with another CSI-RS, where the two CSI-RSs have QCL-TypeD with different references.
· Option 2: 
· RAN4 to not assume UE receives signals/channels from mTRP using simultaneously formed multiple Rx beams when any of the following conditions are not met:
· UE is configured with active TCI states from two TRPs, and the association between the TCI states and the TRPs is explicitly known to the UE, i.e.
· (single DCI based mTRP) at least one of the codepoints in the active TCI list for PDSCH includes two reference resources for qcl-TypeD from respective TRPs
· (multi DCI based mTRP) two CORESETs QCL’ed with two reference resources for qcl-TypeD are configured
· SNR > XdB from each TRP, e.g. SNR regime where rank > 2 is expected
· Group-based L1-RSRP measurement is configured based on L3 measurements for the same measurement resources
· Note that the number of UE cell search engines should remain the same, irrespective of the number of active UE Rx beams.
· Recommended WF
· Needs further discussion.

· 1st round Comment collection:
	Company
	Comments

	
	

	
	

	
	



Issue 1-3-5: UE behaviour when a condition (e.g., from the set of conditions in issue 1-3-4) becomes violated during a measurement
· Proposals
· Option 1: 
· When at least one of the conditions becomes violated, the UE has to continue receiving the two RSs with a single panel (sequentially), and
· the UE may or may not be able to complete the measurement, e.g.:
· may need to stop and restart (in new conditions) the RS measurements, at least for some of the conditions (e.g., when TCI configuration changes – #2 is violated, PCell changes - #3 is violated).
· continues the RS measurement using a single panel, but more relaxed requirements apply for such measurement, at least for some of the conditions (e.g., when #6 is violated),
· may need to complete the measurement before switching to the operation mode where the condition is violated, at least for some of the conditions (e.g., UE receives CA configuration - #3 is violated).
· Recommended WF
· Needs further discussion.

· 1st round Comment collection:
	Company
	Comments

	
	

	
	

	
	



Sub-topic 1-2: UE capability
Issue 1-4-1: Clarification/understanding on R16 UE capabilitiy simultaneousReceptionDiffTypeD
· Proposals
· Option 1: 
· simultaneousReceptionDiffTypeD is only applicable for PDSCH.
· Option 2: 
· The R16 UE capability simultaneousReceptionDiffTypeD is only applicable for PDSCH not even for PDCCH.
· Recommended WF
· It is RAN4 understanding that the R16 UE capability simultaneousReceptionDiffTypeD is only applicable for simultaneous PDSCH reception.

· 1st round Comment collection:
	Company
	Comments

	
	

	
	

	
	



Issue 1-4-2: UE capability for simultaneous reception in Rel-18
· Proposals
· Option 1: 
· 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.
· 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.
· Option 2: 
· New UE capability of supporting simultaneous reception from different directions with different QCL type D RSs for enhanced L1 measurements is introduced. FFS if multiple UE capabilities are needed for simultaneous RS+RS reception and RS+data reception.
· Option 3: 
· Given simultaneousReceptionDiffTypeD-r16, there is no need to specify new capability simultaneous reception for multi-RX operation for RRM requirement.
· Option 4:
· The UE capability simultaneousReceptionDiffTypeD-r16 is applicable only for PDSCH reception, new UE capability should be defined for other simultaneous reception combination.
· RAN4 to discuss the applicablity and definition of the new UE capability
· New UE capability shall also indicate support of mTRP-PDCCH-TwoQCL-TypeD-r17
· RAN4 to clarify the RS types for simultaneous reception with group-based reporting as a prerequisite
· Option 5:
· New UE capability of supporting simultaneous reception from different directions with different QCL type D RSs in R18 is preferred
· Option 6:
· 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.
· Option 7: 
· In order to support R-18 multi-Rx DL simultaneous reception modes, an additional UE capability should be defined.
· Recommended WF
· New UE capability of supporting simultaneous reception from different directions with different QCL type D RSs for enhanced L1 measurements is introduced in Rel-18.
· FFS if multiple UE capabilities are needed for different scenarios.

· 1st round Comment collection:
	Company
	Comments

	
	

	
	

	
	



Issue 1-4-3: UE capability of simultaneousRxDataSSB-DiffNumerology
· Proposals
· Option 1: 
· The existing simultaneousRxDataSSB-DiffNumerology IE can be re-used in R18 multi-panel WI.
· Option 2: 
· 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: 
· No need to specify new mix-numerology capability for multi-RX chain in FR2 when consider simultaneous SSB and data reception.
· Option 4: 
· A new UE capability is needed to support simultaneous reception with mixed numerologies.
· Option 5: 
· The existing UE capability to support mixed numerologies is not directly applicable for multi-RX chain operation with mixed numerologies, hence a new UE capability is needed to support simultaneous reception with mixed numerologies.
· Recommended WF
· Needs further discussion.

· 1st round Comment collection:
	Company
	Comments

	
	

	
	

	
	



Issue 1-4-3a: UE capability of simultaneousRxDataSSB-DiffNumerology-Inter-r16
· Proposals
· Option 1: 
· The existing UE capability simultaneousRxDataSSB-DiffNumerology-Inter-r16 is not suitable for R18 multi-panel reception since of the inherent applicability restriction.
· Option 2: 
· No need to discuss simultaneousRxDataSSB-DiffNumerology-Inter-r16 in R18 multi-Rx chains WI
· Recommended WF
· Needs further discussion.

· 1st round Comment collection:
	Company
	Comments

	
	

	
	

	
	




Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic #1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:



Discussion on 2nd round (if applicable)



Topic #2: RLM and BFD/CBD requirements
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304049
	Nokia, Nokia Shanghai Bell
	Observation 1: Qin/Qout thresholds for RLM are based on hypothetical PDCCH BLER.
Observation 2: For single DCI non-SFN scenario, UE performs RLM only on one anchor TRP, which is why baseline of single TRP RLM requirements should also apply for multi TRP.
Observation 3: RLM requirements in Rel-17 consider that Qin and Qout are monitored in two active TCI states if sfnSchemePdcch is set to sfnSchemeA or sfnSchemeB.
Proposal 1: Multi TRP single DCI scenario (non-SFN and SFN) is already covered by the existing RLM requirements.
Observation 4: The configuration of failureDetectionResources for RLM can include reference signals from different QCL-D sources.
Observation 5: If failureDetectionResources for RLM is not configured, the reference signals of the indicated TCI states for PDCCH are implicitly configured as sources for RLM-RS.
Proposal 2: RAN4 to define RLM requirements for multi DCI considering RLM-RS corresponding to two active TCI states used for PDCCH.
Observation 6: TRP specific link recovery procedure in Rel-17 include PTRP=2 for CBD and BFD if sets of reference signals related to both TRPs are overlapped.
Proposal 3: RAN4 to adopt Rel-17 TRP specific link recovery requirements as a baseline for multi Rx operation.
Proposal 4: RAN4 to consider PTRP= for the BFD and CBD requirements of multi-Rx operation.


	R4-2304133
	Apple
	Proposal 1: Per-TRP RLM requirement is not considered.
Proposal 2: It is proposed to clarify if the above issues should be addressed to ensure system performance. Accordingly, the necessary requirements can be defined to ensure the expected UE behavior.
Proposal 3: UE may not always be able to perform simultaneous measurements for RLM and BFD/CBD on multiple resources from two TRPs.

	R4-2304244
	Intel Corporation
	Proposal 1:  There is no need to define TRP specific RLM for simultaneous reception.
Proposal 2: The two reference DL RSs in dual TCI activation needs to be in the two sets  and  configured for TRP-specific BFD.
Proposal 3: RAN4 to discuss the motivation of CBD first when beam failure happens during simultaneous reception.
· If UE fall back to single TRP, no CBD is needed.
· If UE fall back to TDM based mTRP, legacy TRP specific requirement can be used as baseline. FFS any update.
· If UE will continue simultaneous reception after CBD, the new TX beam needs to guarantee that the beam pair quality is good, i.e. will not broke the link of another panel. Requirement update is needed.

	R4-2304371
	Qualcomm Korea
	Proposal 1: RAN4 to not consider simultaneously formed multiple UE Rx beam based RLM and BFD/CBD on multiple resources from two TRPs. FFS on measurement restriction and scheduling availability on OFDM symbols overlapping with reference signals configured for RLM and BFD.

	R4-2304790
	Xiaomi
	Observation 1: For both CSI-RS based and SSB based CBD, the scaling factor N=8 for FR2-1 and N=12 for FR2-2.
Proposal 1: For both CSI-RS based and SSB based CBD, the scaling factor can be enhanced with capability signalling as the same as SSB-based L1-RSRP measurement.
Proposal 2: For CSI-RS based RLM, scaling factor cannot be enhanced while for SSB-based RLM, the scaling factor can be enhanced with capability signalling as the same as SSB-based L1-RSRP measurement
[bookmark: _Hlk132326304]Proposal 3: It is proposed not to enhance the TRP specific BFD in Rel-18.
Proposal 4: For cell specific BFD, for CSI-RS based BFD, scaling factor cannot be enhanced while for SSB-based BFD, the scaling factor can be enhanced with capability signalling as the same as SSB-based L1-RSRP measurement.

	R4-2304982
	CMCC
	Observation 1: the existing RLM/BFD/CBD evaluation delay is rather long, which is not good for beam management.
Observation 2: whether RX beam sweeping factor for RLM/BFD/CBD evaluation can be reduced depends on UE implementation.
Proposal 1: with multiple RX reception,  it is possible to reduce RLM/BFD/CBD evaluation delay.
Propasal 2: with multiple-RX reception, it is proposed to allow UE further indicate whether  the reduction of RX beam sweeping factor for RLM/BFD/CBD evaluation can be supported or not. 

	R4-2304997
	ZTE Corporation
	Observation 1: From RAN1 perspective, RLM is not enhanced for mTRP case. 
Observation 2: Based on current spec, for RLM, the beam sweeping factor is N=1 provided that the CSI-RS for RLM is not in a resource set configured with repetition ON.
Observation 3: If only intra-cell mTRP considered, then we can not improve RLM through multi-panel Rx since all TRPs share same SSB configuration.
Proposal 1: If multiple CSI-RSs used for RLM configured for the UE, for the UE capable of simultaneous multi-panel reception, the UE is able to receive multiple CSI-RSs transmitted from different TRPs simultaneously from multiple panels. Therefore the evaluation period for TEvaluate_out_CSI-RS and TEvaluate_in_CSI-RS can reduce accordingly. 
Proposal 2: Since the beam sweeping factor is N=1 for CSI-RS based RLM, so no room to enhance the beam sweeping factor through multi-panel Rx.
Proposal 3: If multiple CSI-RSs used for BFD/CBD configured for the UE, for the UE capable of simultaneous multi-panel reception, the UE is able to receive multiple CSI-RSs transmitted from different TRPs simultaneously from multiple panels. Therefore the evaluation period for TEvaluate_BFD_CSI-RS and TEvaluate_CBD_CSI-RS can reduce accordingly. 
Proposal 4: Since the beam sweeping factor is N=1 for CSI-RS based BFD, so no room to enhance the beam sweeping factor through multi-panel Rx. For CSI-RS based CBD, the assumption of beam sweeping factor is N=8 for FR2-1 and N=12 for FR2-2, however, whether the beam sweeping factor can be reduced through multi-panel reception, it depends on the beam sweeping is performed through a single panel down-selected by some rough beam info or not. We are open to further discuss.

	R4-2305042
	vivo
	Observation 1: Requirements for both cell specific and TRP specific RLM and BFD/CBD are considered as enhancement for multi-Rx capable UE.
Observation 2: There is benefit on beam management performance and system performance accordingly if beam sweeping factor can be reduced for RLM and BFD/CBD, at least under certain cases.
Observation 3: For TRP specific link recovery, beam sweeping factor reduction and TRP sharing factor reduction cannot apply at the same time.

Proposal 1: RAN4 is to further study if L3 measurement results are always available to be used for RLM and BFD/CBD measurements.
Proposal 2: Beam sweeping factor reduction is only feasible for the cases, if any, that L3 measurement results are NOT available to be used for RLM and BFD/CBD measurement.
Proposal 3: The TRP sharing factor for TRP specific BFD/CBD can be reduced to 1 if the SSB/CSI-RS resources in the two BFD-RS sets or CBD-RS sets are overlapped in time and the two reference signals are from two directions with 2-AOA that the UE can receive simultaneously.

	R4-2305163
	MediaTek inc.
	Proposal 1: Reducing the value of N in L1 measurement delay (L1-RSRP/ BFD/CBD/RLM) should be up to UE’s capability.
Proposal 2: In L1 measurement (L1-RSRP/ BFD/CBD/RLM) delay requirement, P factor should not be enhanced due to collision between L1 and L3 measurement.
Observation 1: no need TRP specific BFD/CBD enhancement for PTRP on multi-RX.
Proposal 3: Reuse R17 TRP specific BFD/CBD delay requirement on multi-RX.
Proposal 4: RAN4 to discuss what to do for TRP specific CBD procedure to avoid newly detected candidate beam from TRP#1 turns out cannot form a good beam pair with existed beam from TRP#2.

	R4-2305197
	NTT DOCOMO, INC.
	Proposal 1: PTRP should be 1 if the UE equips multi-Rx chain with Rel-17 group-based beam reporting capability.

	R4-2305210
	Samsung
	Observation 1: simultaneousRxDataSSB-DiffNumerology would affect the consideration of RLM CSI-RS+SSB measurement restriction requirement
Observation 2: For multi-Rx UE, the RLM-SSB/ SMTC occasion/ GAP from different panels would be fully overlapped/partially overlapped/non-overlapped.
Proposal 1: The RS resources configured for RLM/BFD is not configured for L1-RSRP reporting. Not to consider RSs-RLM/BFD/CBD simultaneous reception in group-based reporting for beam management stage.
Proposal 2: For Multi-Rx reception, it is feasible to consider simultaneous reception of two RSs for RLM/BFD.
Proposal 3: Beam sweeping factor reduction are only feasible for SSB based RLM/BFD/CBD, and CSI-RS based CBD measurement
Proposal 4: The simultaneous RS resources for RLM/BFD/CBD can be SSB+SSB and CSI-RS+CSI-RS, whether to consider SSB+CSI-RS needs further discussion
Proposal 5: For UE capable of simultaneous multi-Rx reception, PTRP can be considered to 1
Proposal 6: RAN4 need to investigate the applicability of the evaluation period scaling factor P in multi-Rx WI

	R4-2305315
	Huawei, HiSilicon
	Observation 1: For cell specific RLM and BFD/CBD, there is no configuration to indicate an RLM/BFD/CBD RS associating to a TRP.
Proposal 1: For R18 multi-Rx DL receptions, there is no need to consider simultaneous receptions for enhancing cell specific RLM and BFD/CBD measurements.
Observation 2: For TRP specific BFD/CBD, UE performs BFD/CBD measurements on two resource sets as two independent TRPs, not as a TRP pair.
Proposal 2: For R18 multi-Rx DL receptions, there is no need to consider simultaneous reception for enhancing TRP specific BFD/CBD measurements.
Proposal 3: For R18 multi-Rx DL receptions, it is suggested not to consider beam sweeping factor reduction for RLM and BFD/CBD measurements.

	R4-2305770
	Ericsson
	· Proposal 1 (RLM: RS types): For RLM, multi-rx operation includes simultaneous reception of two CSI-RSs (with different QCL type D from different directions). NOTE: simultaneous reception of two CSI-RSs for BFD/CBD has been agreed already in RAN4#104bis-e [R4-2217587].

· Proposal 2 (RLM: PDCCH configuration): For RLM with multi-rx chain operation, the same PDCCH transmission configuration is used as in Rel-17.

· Proposal 3 (RLM: Mout and Min): For RLM with multi-rx chain operation, the same number of samples Mout and Min are used as in Rel-17.

· Proposal 4 (RLM: evaluation period): For multi-rx operation, the RLM evaluation periods (in-sync and out-of-sync) are enhanced with a new scaling parameter L. L=1 for non-simultaneous reception, and L<1 for simultaneous reception with multi-rx (e.g., L=1/2 but can be TBD for now) when the necessary conditions for multi-rx are met:
	Configuration
	TEvaluate_out_CSI-RS (ms) 
	TEvaluate_in_CSI-RS (ms) 

	no DRX
	Max(200, Ceil(Mout×P×N×L)×TCSI-RS)
	Max(100, Ceil(Min×P×N×L) × TCSI-RS)

	DRX ≤ 320ms
	Max(200, Ceil(1.5×Mout×P×N×L)× Max(TDRX, TCSI-RS))
	Max(100, Ceil(1.5×Min×P×N×L)× Max(TDRX, TCSI-RS))

	DRX > 320ms
	Ceil(Mout×P×N×L) × TDRX
	Ceil(Min×P×N×L) × TDRX

	NOTE:	TCSI-RS is the periodicity of the CSI-RS resource configured for RLM. The requirements in this table apply for TCSI-RS equal to 5 ms, 10 ms, 20 ms or 40 ms. TDRX is the DRX cycle length.



· Proposal 5 (RLM: multi-rx conditions): The enhanced RLM requirements for simultaneous reception of two RSs shall apply, provided at least the following conditions are met:
· Condition #1: UE has the multi-rx operation capability (to be replaced with the exact capability name, with a relevant reference in the specification),
· Condition #2: UE is configured with dual TCI,
· Condition #3: UE is not configured with CA or DC,
· Condition #4: The simultaneously received RSs are in PCell only, 
· Condition #5: Both RSs and their associated signals in the QCL type D infos are detectable during the entire measurement period,
· Condition #6: The RSs are configured to have common (overlapping in time) RS occasions,
· Condition #7: The side conditions, applied in the common RS occasions, hold.
· Condition #8: The measured RS is being received simultaneously with another RS, where the two RSs have QCL-TypeD with different references.
· Proposal 6 (BFD/CBD: simultaneous CSI-RSs for BFD/CBD based on SSB and CSI-RS): Simultaneous CSI-RS reception for BFD/BFR based on CSI-RS only or based on SSB and CSI-RS is in the scope of the current WI.
· Proposal 7 (BFD/CBD: M_BFD and M_CBD): For link recovery with multi-rx chain operation, the same number of samples MBFD and MCBD are used as in Rel-17.

· Proposal 8 (BFD/CBD: PDCCH configuration): For link recovery with multi-rx chain operation, the same PDCCH transmission configuration is used as in Rel-17.

· Proposal 9 (BFD: evaluation period): For multi-rx operation, the BFD evaluation period is enhanced with a new scaling parameter L. L=1 for non-simultaneous reception, and L<1 for simultaneous reception with multi-rx (e.g., L=1/2 but can be TBD for now) when the necessary conditions for multi-rx are met:
Evaluation period TEvaluate_BFD_CSI-RS for FR2 (based on Table 8.5.3.2-2 in TS 38.133)
	Configuration
	TEvaluate_BFD_CSI-RS (ms) 

	no DRX
	Max(50, Ceil(MBFD  P  N  PBFD  L)  TCSI-RS)

	DRX cycle ≤ 320ms
	Max(50, Ceil(1.5 × MBFD  P  N  PBFD L)  Max(TDRX, TCSI-RS))

	DRX cycle > 320ms
	Ceil(MBFD  P  N  PBFD  L)  TDRX

	Note:	TCSI-RS is the periodicity of CSI-RS resource in the set [image: ]. TDRX is the DRX cycle length.



· Proposal 10 (CBD: evaluation period): For multi-rx operation, the CBD evaluation period is enhanced with a new scaling parameter L. L=1 for non-simultaneous reception, and L<1 for simultaneous reception with multi-rx (e.g., L=1/2 but can be TBD for now) when the necessary conditions for multi-rx are met:
Evaluation period TEvaluate_CBD_CSI-RS for FR2 (based on Table 8.5.6.2-2 in TS 38.133)
	Configuration
	TEvaluate_CBD_CSI-RS (ms) 

	non-DRX, DRX cycle ≤ 320ms
	Max(25, Ceil(MCBD  P  N  PCBD  L)  TCSI-RS)

	DRX cycle > 320ms
	Ceil(MCBD  P  N  PCBD  L)  TDRX

	Note:	TCSI-RS is the periodicity of CSI-RS resource in the set [image: ]. TDRX is the DRX cycle length.



· Proposal 11 (BFD/CBD: multi-rx conditions): The enhanced BFD/BFR requirements for simultaneous reception of two RSs shall apply, provided at least the following conditions are met:
· Condition #1: UE has the multi-rx operation capability (to be replaced with the exact capability name, with a relevant reference in the specification),
· Condition #2: UE is configured with dual TCI,
· Condition #3: UE is not configured with CA or DC,
· Condition #4: The simultaneously received RSs are in PCell only, 
· Condition #5: Both RSs and their associated signals in the QCL type D infos are detectable during the entire measurement period,
· Condition #6: The RSs are configured to have common (overlapping in time) RS occasions,
· Condition #7: The side conditions, applied in the common RS occasions, hold.
· Condition #8: The measured RS is being received simultaneously with another RS, where the two RSs have QCL-TypeD with different references.



The moderator can suggest a limited number of papers which could be presented.
Open issues summary
Before f2f meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
[bookmark: _Hlk118983296]Sub-topic 2-1: Cell specific RLM and BFD/CBD
Issue 2-1-1: Cell specific RLM requirements enhancement for multi-Rx
· Proposals
· Option 1: 
· Multi TRP single DCI scenario (non-SFN and SFN) is already covered by the existing RLM requirements.
· RAN4 to define RLM requirements for multi DCI considering RLM-RS corresponding to two active TCI states used for PDCCH.
· Option 2: 
· Per-TRP RLM requirement is not considered.
· Option 3: 
· There is no need to define TRP specific RLM for simultaneous reception.
· Option 4: 
· RAN4 to not consider simultaneously formed multiple UE Rx beam based RLM and BFD/CBD on multiple resources from two TRPs.
· Option 5: 
· For CSI-RS based RLM, scaling factor cannot be enhanced while for SSB-based RLM, the scaling factor can be enhanced with capability signalling as the same as SSB-based L1-RSRP measurement
· Option 6: 
· With multiple-RX reception, it is proposed to allow UE further indicate whether  the reduction of RX beam sweeping factor for RLM/BFD/CBD evaluation can be supported or not.
· Option 7: 
· Since the beam sweeping factor is N=1 for CSI-RS based RLM, so no room to enhance the beam sweeping factor through multi-panel Rx.
· Option 8: 
· RAN4 is to further study if L3 measurement results are always available to be used for RLM and BFD/CBD measurements.
· Beam sweeping factor reduction is only feasible for the cases, if any, that L3 measurement results are NOT available to be used for RLM and BFD/CBD measurement.
· Option 9: 
· Reducing the value of N in L1 measurement delay (L1-RSRP/ BFD/CBD/RLM) should be up to UE’s capability.
· In L1 measurement (L1-RSRP/ BFD/CBD/RLM) delay requirement, P factor should not be enhanced due to collision between L1 and L3 measurement.
· Option 10: 
· Beam sweeping factor reduction are only feasible for SSB based RLM/BFD/CBD, and CSI-RS based CBD measurement
· The simultaneous RS resources for RLM/BFD/CBD can be SSB+SSB and CSI-RS+CSI-RS, whether to consider SSB+CSI-RS needs further discussion
· Option 11: 
· For R18 multi-Rx DL receptions, there is no need to consider simultaneous receptions for enhancing cell specific RLM and BFD/CBD measurements.
· Option 12: 
· For RLM, multi-rx operation includes simultaneous reception of two CSI-RSs (with different QCL type D from different directions), where the RLM can be the CSI-RS based RLM or the CSI-RS and SSB based on RLM. NOTE: simultaneous reception of two CSI-RSs for BFD/CBD has been agreed already in RAN4#104bis-e [R4-2217587].
· Recommended WF
· No further discussion on TRP specific RLM as there is no such procedure in existing specification.
· FFS feasibility/necessity of simultaneous reception of RLM RS resources and beam sweeping factor reduction.

· 1st round Comment collection:
	Company
	Comments

	
	

	
	

	
	



Issue 2-1-1a: Cell specific BFD/CBD requirements enhancement for multi-Rx
· Proposals
· Option 1: 
· RAN4 to not consider simultaneously formed multiple UE Rx beam based RLM and BFD/CBD on multiple resources from two TRPs.
· Option 2: 
· For both CSI-RS based and SSB based CBD, the scaling factor can be enhanced with capability signalling as the same as SSB-based L1-RSRP measurement.
· For cell specific BFD, for CSI-RS based BFD, scaling factor cannot be enhanced while for SSB-based BFD, the scaling factor can be enhanced with capability signalling as the same as SSB-based L1-RSRP measurement.
· Option 3: 
· With multiple-RX reception, it is proposed to allow UE further indicate whether  the reduction of RX beam sweeping factor for RLM/BFD/CBD evaluation can be supported or not.
· Option 4: 
· Since the beam sweeping factor is N=1 for CSI-RS based BFD, so no room to enhance the beam sweeping factor through multi-panel Rx. 
· For CSI-RS based CBD, the assumption of beam sweeping factor is N=8 for FR2-1 and N=12 for FR2-2, however, whether the beam sweeping factor can be reduced through multi-panel reception, it depends on the beam sweeping is performed through a single panel down-selected by some rough beam info or not. 
· Option 5: 
· RAN4 is to further study if L3 measurement results are always available to be used for RLM and BFD/CBD measurements.
· Beam sweeping factor reduction is only feasible for the cases, if any, that L3 measurement results are NOT available to be used for RLM and BFD/CBD measurement.
· Option 6: 
· Reducing the value of N in L1 measurement delay (L1-RSRP/ BFD/CBD/RLM) should be up to UE’s capability.
· In L1 measurement (L1-RSRP/ BFD/CBD/RLM) delay requirement, P factor should not be enhanced due to collision between L1 and L3 measurement.
· Option 7: 
· Beam sweeping factor reduction are only feasible for SSB based RLM/BFD/CBD, and CSI-RS based CBD measurement
· The simultaneous RS resources for RLM/BFD/CBD can be SSB+SSB and CSI-RS+CSI-RS, whether to consider SSB+CSI-RS needs further discussion
· Option 8: 
· For R18 multi-Rx DL receptions, there is no need to consider simultaneous receptions for enhancing cell specific RLM and BFD/CBD measurements.
· For R18 multi-Rx DL receptions, it is suggested not to consider beam sweeping factor reduction for RLM and BFD/CBD measurements.
· Option 9: 
· For RLM, multi-rx operation includes simultaneous reception of two CSI-RSs (with different QCL type D from different directions), where the RLM can be the CSI-RS based RLM or the CSI-RS and SSB based on RLM.
· Simultaneous CSI-RS reception for BFD/BFR based on CSI-RS only or based on SSB and CSI-RS is in the scope of the current WI. NOTE: this is a clarification, since simultaneous reception of two CSI-RSs for BFD/CBD has been agreed already in RAN4#104bis-e [R4-2217587].
· Recommended WF
· FFS feasibility/necessity of simultaneous reception of BFD/CBD RS resources and beam sweeping factor reduction.

· 1st round Comment collection:
	Company
	Comments

	
	

	
	

	
	



Issue 2-1-2: Number of samples
· Proposals
· Option 1:
· 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.
· Recommended WF
· Agree on option 1.

· 1st round Comment collection:
	Company
	Comments

	
	

	
	

	
	



Issue 2-1-3: PDCCH configuration
· Proposals
· Option 1:
· 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.
· Recommended WF
· Agree on option 1.

· 1st round Comment collection:
	Company
	Comments

	
	

	
	

	
	



Issue 2-1-4: Evaluation period requirements
· Proposals
· Option 1:
· RAN4 need to investigate the applicability of the evaluation period scaling factor P in multi-Rx WI.
· Option 2:
· For multi-rx operation, the RLM evaluation periods (in-sync and out-of-sync) are enhanced with a new scaling parameter L.
· For multi-rx operation, the BFD evaluation period is enhanced with a new scaling parameter L.
· For multi-rx operation, the CBD evaluation period is enhanced with a new scaling parameter L
· Recommended WF
· Needs further discussion.

· 1st round Comment collection:
	Company
	Comments

	
	

	
	

	
	



Sub-topic 2-1: TRP specific RLM and BFD/CBD
Issue 2-2-1: TRP specific BFD/CBD requirements enhancement for multi-Rx
· Proposals
· Option 1: 
· RAN4 to adopt Rel-17 TRP specific link recovery requirements as a baseline for multi-Rx capable devices
· RAN4 to consider PTRP=1 for the BFD and CBD requirements of multi-Rx operation.
· Option 2: 
· UE may not always be able to perform simultaneous measurements for BFD/CBD on multiple resources from two TRPs.
· Option 3: 
· The TRP sharing factor for TRP specific BFD/CBD can be reduced to 1 if the SSB/CSI-RS resources in the two BFD-RS sets or CBD-RS sets are overlapped in time and the two reference signals are from two directions with 2-AOA that the UE can receive simultaneously.
· Option 4: 
· Reuse R17 TRP specific BFD/CBD delay requirement on multi-RX.
· Option 5: 
· PTRP should be 1 if the UE equips multi-Rx chain with Rel-17 group-based beam reporting capability.
· Option 6: 
· For UE capable of simultaneous multi-Rx reception, PTRP can be considered to 1
· Option 7: 
· For R18 multi-Rx DL receptions, there is no need to consider simultaneous reception for enhancing TRP specific BFD/CBD measurements.
· Option 8
· RAN4 to not consider simultaneously formed multiple UE Rx beam based RLM and BFD/CBD on multiple resources from two TRPs.
· Recommended WF
· FFS if PTRP can be 1 for UE capable of simultaneous multi-Rx reception.

· 1st round Comment collection:
	Company
	Comments

	
	

	
	

	
	



Issue 2-2-2: Whether to enhance TRP specific CBD procedure
· Proposals
· Option 1: 
· It is proposed to clarify if the above issues should be addressed to ensure system performance. Accordingly, the necessary requirements can be defined to ensure the expected UE behavior
· Option 2:
· RAN4 to discuss the motivation of CBD first when beam failure happens during simultaneous reception.
· If UE fall back to single TRP, no CBD is needed.
· If UE fall back to TDM based mTRP, legacy TRP specific requirement can be used as baseline. FFS any update.
· If UE will continue simultaneous reception after CBD, the new TX beam needs to guarantee that the beam pair quality is good, i.e. will not broke the link of another panel. Requirement update is needed.
· Option 3:
· RAN4 to discuss what to do for TRP specific CBD procedure to avoid newly detected candidate beam from TRP#1 turns out cannot form a good beam pair with existed beam from TRP#2.
· Option 4
· RAN4 to not consider simultaneously formed multiple UE Rx beam based RLM and BFD/CBD on multiple resources from two TRPs.
· Recommended WF
· Needs further discussion.

· 1st round Comment collection:
	Company
	Comments

	
	

	
	

	
	




Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic #1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:



Discussion on 2nd round (if applicable)



Topic #3: Scheduling/Measurement restrictions
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304053
	Nokia, Nokia Shanghai Bell
	Observation 1: Scheduling restrictions in FR2 can impact most of the OFDM symbols inside a SMTC window for measurements without gaps.
Observation 2: Scheduling restrictions in FR2 can apply to 10 out of the 14 OFDM symbols of a slot with 2 SSB occasions configured.
Observation 3: Most UEs in a network would have the same SMTC configuration, resulting in inefficient use of resources with scheduling restrictions.
Observation 4: If all scheduling restrictions are removed, and OFDM symbols without SSB transmission from a TRP are used for sending data, a theoretical capacity increase of 76% can be achieved considering one example of SS-burst of 5 ms, SSB periodicity of 20 ms, 100 MHz total bandwidth if resources for TCI states are distributed among 5 TCI of 32 states with UE capable UEs.
Observation 5: For CSI-RS QCL-D with active TCI state no scheduling restrictions are defined for Rel-15 to Rel-17 requirements.
Proposal 1: RAN4 to define no scheduling restrictions for L1 measurements on a RS which is QCL-D with an active TCI state.
Observation 6: During L1 measurements might use different beam sweeping strategies, including a combination of wide and narrow beams for beam sweeping.
Proposal 2: For L1 measurements on a RS which is not QCL-D with an active state, remove scheduling restrictions assuming the network schedules data from 2 TRPs with a reduced number of layers.
Proposal 3: PDSCH scheduling restrictions during L1 SSB/CSI-RS measurements on a RS which is not QCL-D with an active state are removed when single DCI is configured considering that the UE can receive PDSCH with a reduced number of layers from at least one TRP when TCI states for 2 TRPs are activated.
Observation 7: In single DCI scenario PDCCH is received from only one TRP unless in deplyments with SFN or PDCCH repetition.
Proposal 4: PDCCH scheduling restrictions during L1 SSB/CSI-RS measurements on a RS which is not QCL-D with an active state are maintained when single DCI is configured in non-SFN scenario.
Proposal 5: PDCCH scheduling restrictions during L1 SSB/CSI-RS measurements on a RS which is not QCL-D with an active state are removed when single DCI is configured in SFN scenario or with PDCCH repetition.
Proposal 6: PDSCH and PDCCH scheduling restrictions during L1 SSB/CSI-RS measurements on a RS which is not QCL-D with an active state are removed when multi DCI is configured considering that the UE can receive PDSCH/PDCCH from at least one TRP when TCI states for 2 TRPs are activated.
Observation 8: Simultaneous reception of data and SSB measurements implies using 1 Rx instead of 2 for data and reduction from 4 layers to 2 layers.
[bookmark: _Hlk132348591]Proposal 7: For multiRx UEs, during L3 measurements, scheduling restrictions can be relaxed during the SMTC by temporarily reducing to only 1 indicated TCI state (instead of 2), i.e. reduction of 4-layer to 2-layer.
Proposal 8: RAN4 to define requirements where 1 TCI state is expected to be available for data while another is unavailable for measurements during an SMTC occasion.
Observation 9: The link quality of 2 TCI states used for 4 layer DL reception might differ, and prioritization of TCI state with best quality could lead to optimized throughput gains.
Proposal 9: RAN4 to define requirements where TCI state with lower RSRP or QCI is unavailable in more SMTC occasions than TCI state with higher RSRP or QCI.
Proposal 10: RAN4 to define a rule based on SFN to determine which TCI state is experiencing scheduling restrictions.
Proposal 11: Determine scheduling restrictions based on the following rule:
a.	If mod(ISMTC, L+M) < M, Scheduling restrictions apply for TCI #2 and TCI#1 have no scheduling restrictions, otherwise scheduling restrictions apply for TCI #1 and TCI#2 have no scheduling restrictions
b.	Where ISMTC = SFN*10ms/TSMTC it he SMTC index
c.	L and M are the number of SMTC occasions used for TCI#1 and TCI#2, which are termined as
i.	L=6 and M=2 is RSRP_1-RSP_2 > X dB
ii.	L=2 and M=6 is RSRP_2-RSRP_1 > X dB
iii.	L=M=4 otherwise

	R4-2304152
	Apple
	Observation: the existing measurement restriction applies based on the following main principles:
(1)	At least one of the RS needs beam sweeping (e.g., SSB for RLM/BFD/CBD/L1-RSRP, or CSI-RS for CBD, or CSI-RS for L1-RSRP with repetition ON), or
(2)	These two RSs are not QCLed type D
Proposal 1: For measurement restriction for L1 measurement (RLM/BFD/CBD/L1-RSRP), if UE supports multi-Rx chain and the multi-Rx chain is enabled:
-	if the RS(SSB or CSI-RS)  for RLM/BFD/CBD/L1-RSRP and another RS(SSB or CSI-RS)  for RLM/BFD/CBD/L1-RSRP has been paired in a grouped CSI reporting(e.g., grouped L1-RSRP or L1-SINR), no measurement restriction shall be applied. 
-	if the spatial separation is large enough between the RS (SSB or CSI-RS) for RLM/BFD/CBD/L1-RSRP and another RS (SSB or CSI-RS) for RLM/BFD/CBD/L1-RSRP, no measurement restriction shall be applied. Whether and how to specify it is FFS and needs more conclusions from RF session.
Proposal 2: For scheduling restriction for L1 measurement (RLM/BFD/CBD/L1-RSRP), if UE supports multi-Rx chain and the multi-Rx chain is enabled:
-	if the RS(SSB or CSI-RS) for RLM/BFD/CBD/L1-RSRP and the CSI-RS for TCI of PDCCH or PDSCH has been paired in a grouped CSI reporting(e.g., grouped L1-RSRP or L1-SINR), no scheduling restriction shall be applied on this RS based RLM/BFD/CBD/L1-RSRP measurement.  
-	if the spatial separation is large enough between the RS (SSB or CSI-RS) for RLM/BFD/CBD/L1-RSRP and the CSI-RS for TCI of PDCCH or PDSCH, no scheduling restriction shall be applied on this RS based RLM/BFD/CBD/L1-RSRP measurement. Whether and how to indicate network the scheduling restriction information due to spatial separation is FFS, and needs more conclusions from RF session.
Proposal 3: For scheduling restriction for L3 measurement, if UE supports multi-Rx chain and the multi-Rx chain is enabled: 
-	if the spatial separation is large enough between the RS for L3 measurement and the CSI-RS for TCI of PDCCH or PDSCH, no scheduling restriction shall be applied on this L3 measurement occasions. UE may need to indicate scheduling restriction information to network. Details of indication and signaling can be FFS, and needs more conclusions from RF session.
Proposal 4: send LS to RAN1 and RAN2 to check the feasibility for the R18 grouped CSI reporting of mixed RSs(i.e., CSI-RS+SSB), i.e., whether reportQuantity in R18 can be enhanced to support grouped CSI reporting of CSI-RS+SSB based L1 measurement results.

	R4-2304245
	Intel Corporation
	Proposal 1: RAN4 to discuss scheduling restriction requirement for three types of configurations for group based reporting:
1. Two SSB based resource sets
2. Two CSI-RS based resource sets with repetition OFF
3. One SSB based resource set and one CSI-RS based resource set with repetition OFF
Observation 1: If UE has performed L3 measurement for the same SSB which is configured for group based reporting, UE can narrow down beam sweeping scope and only sweep beams on one panel for L1-RSRP measurement.
Proposal 2: For group based reporting, define a known panel condition for L1 measurement.
· When measuring one RS configured for group based reporting, if the L3/L1 measurement for the same RS is reported within [x]s, UE only need to sweep on one panel.  
Proposal 3: When two SSB based resource sets are configured, scheduling restriction can be relaxed if L3/L1 measurement for the same SSB is reported within [x]s:
· Data may still be received by another panel in the same symbol, if data and SSB are with same SCS or UE support simultaneousRxDataSSB-DiffNumerology.
Proposal 4: When two SSB based resource sets are configured, no scheduling restriction can be relaxed if no L3/L1 report is sent within [x]s.
Proposal 5: When two CSI-RS based resource sets with repetition OFF are configured and two RSs from two sets are overlapped, scheduling restriction can be relaxed:
· Data which are QCL-typeD with the two CSI-RSs, if data and SSB are with same SCS or UE support simultaneousRxDataSSB-DiffNumerology.
Proposal 6: When two CSI-RS based resource sets are configured and CSI-RSs from two sets are not overlapped, scheduling restriction can be relaxed:
· Data which is not QCL-typeD with CSI-RS may still be received by another panel in the same symbol, if data and SSB are with same SCS or UE support simultaneousRxDataSSB-DiffNumerology.
Proposal 7: When SSB and CSI-RS from two sets are overlapped, no scheduling restriction is relaxed.
Proposal 8: When SSB and CSI-RS are not overlapped, the scheduling restriction for each RS is the same as that defined for SSB or CSI-RS in two sets case respectively.
Proposal 9: When two SSB based resource sets are configured, measurement restriction for SSB based measurement can be relaxed if L3/L1 measurement for the same RS is reported within [x]s:
· UE shall be able to measure the SSB configured for group based reporting and CSI-RS for RLM, BFD, CBD or L1-RSRP measurement with repetition OFF in the same symbol
Proposal 10: When two SSB based resource sets are configured, measurement restriction can’t be relaxed if no L3/L1 report for the same RS is sent within [x]s.
Proposal 11: When two CSI-RS based resource sets are configured and two RSs from two sets are overlapped, measurement restriction can be relaxed:
· UE shall be able to measure two CSI-RSs from two resource sets configured for group based reporting in the same symbol
Proposal 12: When two CSI-RS based resource sets are configured and two RSs from two sets are not overlapped, measurement restriction can be relaxed:
· UE shall be able to measure CSI-RS configured for group based reporting and CSI-RS configured for RLM, BFD, CBD or L1-RSRP measurement with repetition OFF in the same symbol
Proposal 13: When SSB and CSI-RS from two sets are overlapped, it needs further discussion whether measurement restriction can be relaxed.
Proposal 14: When SSB and CSI-RS from two sets are not overlapped, the measurement restriction for each RS is the same as that defined for SSB or CSI-RS respectively.


	R4-2304372
	Qualcomm Korea
	Measurement Restriction
Proposal 1: A measurement restriction for mTRP can be defined such that the following can be supported:
· UE can receive SSB for L1-RSRP measurement from one TRP while performing CSI-RS based RLM, BFD, [CBD] from the other TRP if the resources are associated with active TCI states for simultaneous reception from the two TRPs
· UE can receive CSI-RS for L1-RSRP measurement from one TRP while performing CSI-RS based RLM, BFD, [CBD] from the other TRP if the resources are associated with active TCI states for simultaneous reception from the two TRPs
· The CSI-RSs are not in a resource set configured with repetition ON
Scheduling Availability
Observation 1: The following two statements from TS38.214 allow a simultaneous reception of PDSCHs on SSB symbols if at least one MD-RS port for the PDSCH(s) is associated with the SSB in terms of QCL-TypeD:
· If at least one TCI codepoint indicates two TCI states and the UE receives the DM-RS for PDSCH and an SS/PBCH block in the same OFDM symbol(s), then the UE may assume that at least one DM-RS port for the PDSCH and SS/PBCH block are quasi co-located with 'QCL-TypeD', if 'QCL-TypeD' is applicable. 
· If the UE is configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in different ControlResourceSets, and the UE receives the DM-RS for PDSCH(s) and an SS/PBCH block in the same OFDM symbol(s), then the UE may assume that at least one DM-RS port for the PDSCH(s) and SS/PBCH block are quasi co-located with 'QCL-TypeD', if 'QCL-TypeD' is applicable.
Proposal 2: A scheduling availability during SSB based L1 measurements from two TRPs can be defined such that a simultaneous reception of PDSCHs from two TRPs on the SSB symbols can be supported if at least one DM-RS port for the PDSCH(s) is associated with the SSB in terms of QCL-TypeD, and the SSB configured for L1 measurements is a source of one of the activated TCI states. FFS on side conditions, e.g.
· UE is configured with active TCI states from two TRPs, and the association between the TCI states and the TRPs is explicitly known to the UE, i.e.
· (single DCI based mTRP) at least one of the codepoints in the active TCI list for PDSCH includes two reference resources for qcl-TypeD from respective TRPs
· (multi DCI based mTRP) two CORESETs QCL’ed with two reference resources for qcl-TypeD are configured
· SNR > XdB for each TRP, where rank > 2 is expected
· Group-based L1-RSRP measurement is configured based on L3 measurements for the same measurement resources


	R4-2304707
	LG Electronics Inc.
	Proposal 1: Reuse existing scheduling restriction for L3 measurement based on multi-Rx chain scenario in this release
Proposal 2: While a UE performs L1 measurement from one TRP, scheduling restriction for the other TRP should be introduced, but no scheduling restriction is considered for the following case:
▪	Different QCL-TypeD for RS and data is configured
Proposal 3: For L1 measurement, scheduling restriction could be only applied for sDCI scenario, and interruption could be applied for mDCI scenario.

	R4-2304791
	Xiaomi
	Observation 1: The groupbasedbeamreporting-r17 report mechanism has required to measure the SSB or CSI-RS based reference signal simultaneously.
Proposal 1: for the network configured two CSI resource sets UE should be capable of measure the corresponding resources simultaneously without measurement restriction.
Proposal 2: For the other cases legacy measurement restriction still apply
Proposal 3: For the case where the RS for L1-RSRP measurement is in the one of the grouped configured CMR resource group while active TCI state for PDCCH/PDSCH is QCLed with RS for L1-RSRP measurement for the other CMR resource group, there should be no scheduling restriction.

	R4-2304856
	CMCC
	Proposal 1: for L1 measurement (RLM, BFD, CBD, L1-RSRP measurement, L1-SINR measurement), with multiple RX reception, if L1 measurement and PDCCH/PDSCH reception can be performed simultaneously (e.g. with the beam pair), there is no need to have scheduling restriction.
Propasal 2: with multiple RX reception, if RS from different direction can be received simultaneously, measurement restriction can be removed.

	R4-2304998
	ZTE Corporation
	Observation 1: From RAN1 perspective, once the group-based report configured for the UE, no matter the measurement result is good or not, the UE always reports some group pairs. Not any fallback mechanism allowed to support the group-based report switching to non group-based report when not any beam pair can work with good performance.
Proposal 1: The scheduling restriction can be relaxed given that the PDCCH/PDSCH and RS used for L1-RSRP measurement are transmitted through different TRPs and some side condition on the group report can meet. While for the case that the PDCCH/PDSCH and RS transmitted from the same TRP or the side condition on the group report can not meet, scheduling restriction is still needed.
Observation 2: The Rx beam sweeping of L3 measurement usually involves in multiple panels.
Proposal 2: For L3 measurement, once the UE and NW achieve alignment on the Rx beam sweeping pattern between multiple panels, simultaneous L3 measurement and data reception is feasible given that the RS used for L3 measurement and data are transmitted from different TRPs. Therefore, the scheduling restriction on L3 measurement can be partially relaxed.
Proposal 3: Similar analysis with scheduling restriction, as shown in Figure 1, given that the RSs used for L1-RSRP or BFD/CBD are transmitted from different TRP and some side condition on the group report can meet, the measurement restriction between them can be relaxed.


	R4-2305043
	vivo
	Observation 1: The UE may not always be possible to perform concurrent L1 measurements even if the UE is equipped with multi-Rx chain.
Proposal 1: Three options could be considered for defining measurement restriction requirements for multi-Tx UE
· Option 1: Legacy measurement restriction requirements for L1 measurements apply for multi-Rx UE
· Option 2: To specify that for multi-Rx UE it is required to measure both SSB and CSI-RS on the same OFDM symbol for L1 measurements when possible
· Option 3: FFS under what conditions multi-Rx UE is able to measure both SSB and CSI-RS on the same OFDM symbol for L1 measurements
Proposal 2: Similar to measurement restriction, if the CSI-RS for L1 measurements and active TCI state for PDCCH/PDSCH are the beam pair that UE can receive simultaneously, the multi-Rx UE can measure CSI-RS and receive PDCCH/PDSCH simultaneously and no scheduling restriction is needed.
Proposal 3: If there are two CSI-RSs for L1 measurements on the same OFDM symbol, multi-Rx UE may measure one or both of the CSI-RSs and scheduling restriction should apply.
Proposal 4: Scheduling restriction requirements for L3 measurements without gaps cannot be enhanced for multi-Rx UE.

	R4-2305164
	MediaTek inc.
	Observation 1: In FR2 legacy R15/R16/R17 requirement, scheduling restriction is applied when UE is allowed to sweep beams for the RS.
Observation 2: In order to find the best pair of antenna module and beam for a RS, UE should be allowed to sweep beams across both antenna modules to measure the RS regardless of that data is received on which antenna module.
Proposal 1: Scheduling restriction is needed for the case when UE simultaneously receives SSB and data.
Proposal 2: Scheduling restriction may not be needed on CSI-RS, where the CSI-RS is QCLed with active TCI state for PDCCH/PDSCH and in a CSI-RS resource set with repetition OFF, and N=1.
Proposal 3: Scheduling restriction is needed on CSI-RS, where the CSI-RS is not QCLed with active TCI state for PDCCH/PDSCH or in a CSI-RS resource set with repetition ON
Observation 3: In FR2 legacy R15/R16/R17 requirement, measurement restriction is applied for the following cases:
· UE sweeps beam for a measured RS
· the QCL information of CSI-RS is unknown to UE
· two measured CSI-RS are not QCLed Type D.
Proposal 4: In R18 multi-Rx chains, measurement restriction is needed when beam is swept for one or two RS(s) on two antenna modules, i.e., restriction is applied as long as N of one RS in two RSs is larger than one.
Proposal 5: In R18 multi-Rx chains, measurement restriction may not be needed only if all following conditions are met:
· Beam sweeping factor (N) of the two measured RSs is 1 with the QCL Type D information of the two RSs known to UE, and
· the requirement applicability of two RSs reception concluded in RF session is met.


	R4-2305230
	OPPO
	Observation 1：For UE supporting simultaneous DL reception from different directions with different QCL TypeD RSs on one of component carriers, measurement restrictions for RLM/BFD/CBD and L1-RSRP measurement could be revisited:
· UE could be able to receive CSI-RS for RLM in the PRBs that overlap with an SSB in the same OFDM symbol, or UE is expected to measure both CSI-RS for RLM and SSB in the same OFDM symbol.
· UE could be possible to perform the related SSB based measurements without any measurement restrictions when the network configures same or mixed numerology between SSB for L1-RSRP measurement and CSI-RS for RLM, BFD, CBD, L1-RSRP or L1-SINR measurement.
· No measurement restriction is needed when the CSI-RS for L1-RSRP measurement on one CC is in the same OFDM symbol as another CSI-RS for RLM, BFD, CBD or L1-RSRP measurement on the same CC or different CCs in the same band.
Proposal 1: Some measurement restrictions of L1 measurement can be removed for UE capable of simultaneous multi-Rx reception.
Proposal 2: Scheduling restriction requirements could be also discussed later based on the conclusion of UE capability and scenarios of simultaneous Rx.


	R4-2305316
	Huawei, HiSilicon
	Proposal 1: For R18 multi-Rx DL receptions, it is suggested not to consider simultaneous data reception and L3 measurement, and the existing scheduling restrictions requirements due to L3 measurements still need to be applied.
Proposal 2: For R18 multi-Rx DL receptions, it is suggested not to consider simultaneous data reception and the L1 measurement with beam sweeping, and the scheduling restrictions requirements due to the L1 measurements on SSB or on CSI-RS with repetition=on still need to be applied.
Proposal 3: For R18 multi-Rx DL receptions, the scheduling restrictions requirements due to L1 measurements on CSI-RS without repetition=on need to be applied when the CSI-RS is not QCLed with any one of the activated TCI states for data receptions.
Proposal 4: Simultaneous L1 measurements on two RS resources can be considered under the following conditions:
· The two RSs are CSI-RS resource without repetition ON, and
· The two RSs are separately QCLed to the two activated TCI states used for simultaneous data receptions.


	R4-2305434
	Samsung
	Observation 1: In FR1, for SSB + data case, simultaneousRxDataSSB-DiffNumerology would have impact on the consideration of scheduling availability requirement.
Proposal 1:For multi-Rx Chain enabled UE. If the CSI-RS for L1-measurement and the CSI-RS for TCI state for PDCCH/PDSCH has been paired in the group that UE can receive simultaneously, no scheduling restriction is needed
Proposal 2:For multi-Rx chain enabled UE in mTRP scenario, RAN4 to define scheduling availability requirements of UE performing SSB based L1-RSRP measurement on FR2
Proposal 3: For FR2 multi-Rx simultaneous reception enabled UE, RAN4 to discuss whether UE capability simultaneousRxDataSSB-DiffNumerology have impact on scheduling restriction requirements for SSB + data case
Proposal 4: If UE supports simultaneous reception, the measurement restriction for CSI-RS based L1-measurement in mDCI mTRP scenario can be:
· UE can receive/measure the CSI-RS for RLM/BFD/CBD/L1-RSRP from one TRP and receive/ measure the CSI-RS for RLM/BFD/CBD/L1-RSRP from the other TRP simultaneously, where the two CSI-RSs are QCL-ed with the activated TCI sates for simultaneous reception
Proposal 5: For FR2 multi-Rx simultaneous reception enabled UE, RAN4 to discuss whether UE capability simultaneousRxDataSSB-DiffNumerology have impact on scheduling restriction requirements for SSB + CSI-RS case 


	R4-2305754
	Ericsson
	Proposal 1: 	When the SSB (e.g., based on group-based measurement results) is configured as QCL resource for CSI-RS measurements, UE can use that QCL information to select the panel for measurements using CSI-RS.
Proposal 2: 	RAN4 to agree that scheduling restrictions are not needed under the proposal 1 assumptions.
Proposal 3: 	RAN4 to agree that similar principles as scheduling restriction apply for measurement restrictions.



The moderator can suggest a limited number of papers which could be presented.
Open issues summary
Before f2f meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 3-1: Scheduling restriction
Sub-topic description:
Open issues and candidate options before f2f meeting:
[bookmark: _Hlk127989931]Issue 3-1-1: Conditions/cases that scheduling restriction for L1 measurements can be relaxed for multi-Rx
· Proposals
· Option 1: 
· RAN4 to define no scheduling restrictions for L1 measurements on a RS which is QCL-D with an active TCI state
· For L1 measurements on a RS which is not QCL-D with an active state, remove scheduling restrictions assuming the network schedules data from 2 TRPs with a reduced number of layers.
· PDSCH scheduling restrictions during L1 SSB/CSI-RS measurements on a RS which is not QCL-D with an active state are removed when single DCI is configured considering that the UE can receive PDSCH with a reduced number of layers from at least one TRP when TCI states for 2 TRPs are activated.
· PDCCH scheduling restrictions during L1 SSB/CSI-RS measurements on a RS which is not QCL-D with an active state are removed when single DCI is configured in SFN scenario or with PDCCH repetition.
· PDSCH and PDCCH scheduling restrictions during L1 SSB/CSI-RS measurements on a RS which is not QCL-D with an active state are removed when multi DCI is configured considering that the UE can receive PDSCH/PDCCH from at least one TRP when TCI states for 2 TRPs are activated.
· PDCCH scheduling restrictions during L1 SSB/CSI-RS measurements on a RS which is not QCL-D with an active state are maintained when single DCI is configured in non-SFN scenario.
· Option 2: 
· For scheduling restriction for L1 measurement (RLM/BFD/CBD/L1-RSRP), if UE supports multi-Rx chain and the multi-Rx chain is enabled:
· if the RS(SSB or CSI-RS) for RLM/BFD/CBD/L1-RSRP and the CSI-RS for TCI of PDCCH or PDSCH has been paired in a grouped CSI reporting(e.g., grouped L1-RSRP or L1-SINR), no scheduling restriction shall be applied on this RS based RLM/BFD/CBD/L1-RSRP measurement.  
· if the spatial separation is large enough between the RS (SSB or CSI-RS) for RLM/BFD/CBD/L1-RSRP and the CSI-RS for TCI of PDCCH or PDSCH, no scheduling restriction shall be applied on this RS based RLM/BFD/CBD/L1-RSRP measurement.
· Whether and how to indicate network the scheduling restriction information due to spatial separation is FFS, and needs more conclusions from RF session. 
· Option 3: 
· When two SSB based resource sets are configured, scheduling restriction can be relaxed if L3/L1 measurement for the same SSB is reported within [x]s:
· Data may still be received by another panel in the same symbol, if data and SSB are with same SCS or UE support simultaneousRxDataSSB-DiffNumerology.
· When two CSI-RS based resource sets with repetition OFF are configured and two RSs from two sets are overlapped, scheduling restriction is:
· Data which are QCL-typeD with the two CSI-RSs can be received in the same symbol with CSI-RSs, if data and SSB are with same SCS or UE support simultaneousRxDataSSB-DiffNumerology.
· When two CSI-RS based resource sets are configured and CSI-RSs from two sets are not overlapped, scheduling restriction can be relaxed:
· Data which is not QCL-typeD with CSI-RS may still be received by another panel in the same symbol, if data and SSB are with same SCS or UE support simultaneousRxDataSSB-DiffNumerology.
· When two SSB based resource sets are configured, no scheduling restriction can be relaxed if no L3/L1 report is sent within [x]s.
· When SSB and CSI-RS from two sets are overlapped, no scheduling restriction is relaxed.
· when SSB and CSI-RS are not overlapped, the scheduling restriction for each RS is the same as that defined for SSB or CSI-RS in two sets case respectively.
· Option 4: 
· A scheduling availability during SSB based L1 measurements from two TRPs can be defined such that a simultaneous reception of PDSCHs from two TRPs on the SSB symbols can be supported if at least one DM-RS port for the PDSCH(s) is associated with the SSB in terms of QCL-TypeD, and the SSB configured for L1 measurements is a source of one of the activated TCI states. FFS on side conditions, e.g.
· UE is configured with active TCI states from two TRPs, and the association between the TCI states and the TRPs is explicitly known to the UE, i.e.
· (single DCI based mTRP) at least one of the codepoints in the active TCI list for PDSCH includes two reference resources for qcl-TypeD from respective TRPs
· (multi DCI based mTRP) two CORESETs QCL’ed with two reference resources for qcl-TypeD are configured
· SNR > XdB for each TRP, where rank > 2 is expected
· Group-based L1-RSRP measurement is configured based on L3 measurements for the same measurement resources
· Option 5: 
· While a UE performs L1 measurement from one TRP, scheduling restriction for the other TRP should be introduced, but no scheduling restriction is considered for the following case:
· Different QCL-TypeD for RS and data is configured
· For L1 measurement, scheduling restriction could be only applied for sDCI scenario, and interruption could be applied for mDCI scenario.
· Option 6: 
· For the case where the RS for L1-RSRP measurement is in the one of the grouped configured CMR resource group while active TCI state for PDCCH/PDSCH is QCLed with RS for L1-RSRP measurement for the other CMR resource group, there should be no scheduling restriction.
· Option 7: 
· For L1 measurement (RLM, BFD, CBD, L1-RSRP measurement, L1-SINR measurement), with multiple RX reception, if L1 measurement and PDCCH/PDSCH reception can be performed simultaneously (e.g. with the beam pair), there is no need to have scheduling restriction.
· Option 8: 
· The scheduling restriction can be relaxed given that the PDCCH/PDSCH and RS used for L1-RSRP measurement are transmitted through different TRPs and some side condition on the group report can meet. While for the case that the PDCCH/PDSCH and RS transmitted from the same TRP or the side condition on the group report can not meet, scheduling restriction is still needed.
· Option 9: 
· If the CSI-RS for L1 measurements and active TCI state for PDCCH/PDSCH are the beam pair that UE can receive simultaneously, the multi-Rx UE can measure CSI-RS and receive PDCCH/PDSCH simultaneously and no scheduling restriction is needed.
· If there are two CSI-RSs for L1 measurements on the same OFDM symbol, multi-Rx UE may measure one or both of the CSI-RSs and scheduling restriction should apply.
· Option 10: 
· Scheduling restriction is needed for the case when UE simultaneously receives SSB and data.
· Scheduling restriction may not be needed on CSI-RS, where the CSI-RS is QCLed with active TCI state for PDCCH/PDSCH and in a CSI-RS resource set with repetition OFF, and N=1.
· Scheduling restriction is needed on CSI-RS, where the CSI-RS is not QCLed with active TCI state for PDCCH/PDSCH or in a CSI-RS resource set with repetition ON
· Option 11: 
· For R18 multi-Rx DL receptions, the scheduling restrictions on SSB for L1 measurements or and on CSI-RS with repetition=on still need to be applied.
· For R18 multi-Rx DL receptions, the scheduling restrictions requirements due to L1 measurements on CSI-RS without repetition=on need to be applied when the CSI-RS is not QCLed with any one of the activated TCI states for data receptions.
· Option 12: 
· For multi-Rx Chain enabled UE. If the CSI-RS for L1-measurement and the CSI-RS for TCI state for PDCCH/PDSCH has been paired in the group that UE can receive simultaneously, no scheduling restriction is needed
· For multi-Rx chain enabled UE in mTRP scenario, RAN4 to define scheduling availability requirements of UE performing SSB based L1-RSRP measurement on FR2
· For FR2 multi-Rx simultaneous reception enabled UE, RAN4 to discuss whether UE capability simultaneousRxDataSSB-DiffNumerology have impact on scheduling restriction requirements for SSB + data case
· Option 13: 
· When the SSB (e.g., based on group-based measurement results) is configured as QCL resource for CSI-RS measurements, UE can use that QCL information to select the panel for measurements using CSI-RS. Scheduling restrictions are not needed.
· Recommended WF
· Collect comments for each of the options.

· 1st round Comment collection:
	Company
	Comments

	
	Option 1:

Option 2:

Option 3:

Option 4:

Option 5:

Option 6:

Option 7:

Option 8:

Option 9:

Option 10:

Option 11:

Option 12:

Option 13:


	
	

	
	



Issue 3-1-3: Conditions/cases that scheduling restriction for L3 measurements can be relaxed for multi-Rx
· Proposals
· Option 1: 
· For scheduling restriction for L3 measurement, if UE supports multi-Rx chain and the multi-Rx chain is enabled: 
· if the spatial separation is large enough between the RS for L3 measurement and the CSI-RS for TCI of PDCCH or PDSCH, no scheduling restriction shall be applied on this L3 measurement occasions. 
· UE may need to indicate scheduling restriction information to network. Details of indication and signaling can be FFS, and needs more conclusions from RF session.
· Option 2: 
· Reuse existing scheduling restriction for L3 measurement based on multi-Rx chain scenario in this release. 
· Option 3: 
· For L3 measurement, once the UE and NW achieve alignment on the Rx beam sweeping pattern between multiple panels, simultaneous L3 measurement and data reception is feasible given that the RS used for L3 measurement and data are transmitted from different TRPs. Therefore, the scheduling restriction on L3 measurement can be partially relaxed.
· Option 4: 
· Scheduling restriction requirements for L3 measurements without gaps cannot be enhanced for multi-Rx UE.
· Option 5: 
· For R18 multi-Rx DL receptions, it is suggested not to consider simultaneous data reception and L3 measurement, and the existing scheduling restrictions requirements due to L3 measurements still need to be applied.
· Option 6a:
· For multiRx UEs, during L3 measurements, scheduling restrictions can be relaxed during the SMTC by temporarily reducing to only 1 indicated TCI state (instead of 2), i.e. reduction of 4-layer to 2-layer.
· Option 6b:
· RAN4 to define requirements where 1 TCI state is expected to be available for data while another is unavailable for measurements during an SMTC occasion.
· Option 6c:
· RAN4 to define requirements where TCI state with lower RSRP or QCI is unavailable in more SMTC occasions than TCI state with higher RSRP or QCI.
· Option 6d:
· RAN4 to define a rule based on SFN to determine which TCI state is experiencing scheduling restrictions.
· Option 6e:
· Determine scheduling restrictions based on the following rule:
· If mod(ISMTC, L+M) < M, Scheduling restrictions apply for TCI #2 and TCI#1 have no scheduling restrictions, otherwise scheduling restrictions apply for TCI #1 and TCI#2 have no scheduling restrictions
· Where ISMTC = SFN*10ms/TSMTC it he SMTC index
· L and M are the number of SMTC occasions used for TCI#1 and TCI#2, which are termined as
· L=6 and M=2 is RSRP_1-RSP_2 > X dB
· L=2 and M=6 is RSRP_2-RSRP_1 > X dB
· L=M=4 otherwise
· Recommended WF
· Decide whether to enhance scheduling restriction requirements for L3 measurements without gaps.
· Discuss option 1 and option 3 if enhancement on scheduling restriction requirements for L3 measurements is agreeable.

· 1st round Comment collection:
	Company
	Comments

	
	

	
	

	
	



Issue 3-1-6: Group-based beam reporting configuration/reporting
· Proposals
· Option 1: 
· Send LS to RAN1 and RAN2 to check the feasibility for the R18 grouped CSI reporting of mixed RSs(i.e., CSI-RS+SSB), i.e., whether reportQuantity in R18 can be enhanced to support grouped CSI reporting of CSI-RS+SSB based L1 measurement results.
· Option 2: 
· RAN4 to discuss scheduling restriction requirement for three types of configurations for group based reporting:
· Two SSB based resource sets
· Two CSI-RS based resource sets with repetition OFF
· One SSB based resource set and one CSI-RS based resource set with repetition OFF
· Recommended WF
· Needs further discussion.

· 1st round Comment collection:
	Company
	Comments

	
	

	
	

	
	




Sub-topic 3-2: Measurement restriction
Sub-topic description:
Open issues and candidate options before f2f meeting:
Issue 3-2-1: Conditions/cases that measurement restriction for L1 measurements can be removed for multi-Rx
· Proposals
· Option 1: 
· For measurement restriction for L1 measurement (RLM/BFD/CBD/L1-RSRP), if UE supports multi-Rx chain and the multi-Rx chain is enabled:
· if the RS(SSB or CSI-RS)  for RLM/BFD/CBD/L1-RSRP and another RS(SSB or CSI-RS)  for RLM/BFD/CBD/L1-RSRP has been paired in a grouped CSI reporting(e.g., grouped L1-RSRP or L1-SINR), no measurement restriction shall be applied.
· if the spatial separation is large enough between the RS (SSB or CSI-RS) for RLM/BFD/CBD/L1-RSRP and another RS (SSB or CSI-RS) for RLM/BFD/CBD/L1-RSRP, no measurement restriction shall be applied. 
· Whether and how to specify it is FFS and needs more conclusions from RF session.
· Option 2: 
· When two SSB based resource sets are configured, measurement restriction for SSB based measurement can be relaxed if L3/L1 measurement for the same RS is reported within [x]s:
· UE shall be able to measure the SSB configured for group based reporting and CSI-RS for RLM, BFD, CBD or L1-RSRP measurement with repetition OFF in the same symbol
· When two CSI-RS based resource sets are configured and two RSs from two sets are overlapped, measurement restriction can be relaxed:
· UE shall be able to measure two CSI-RSs from two resource sets configured for group based reporting in the same symbol
· When two CSI-RS based resource sets are configured and two RSs from two sets are not overlapped, measurement restriction can be relaxed:
· UE shall be able to measure CSI-RS configured for group based reporting and CSI-RS configured for RLM, BFD, CBD or L1-RSRP measurement with repetition OFF in the same symbol
· When SSB and CSI-RS from two sets are overlapped, it needs further discussion whether measurement restriction can be relaxed.
· When two SSB based resource sets are configured, measurement restriction can’t be relaxed if no L3/L1 report for the same RS is sent within [x]s.
· when SSB and CSI-RS are not overlapped, the measurement restriction for each RS is the same as that defined for SSB or CSI-RS respectively.
· Option 3: 
· A measurement restriction for mTRP can be defined such that the following can be supported:
· UE can receive SSB for L1-RSRP measurement from one TRP while performing CSI-RS based RLM, BFD, [CBD] from the other TRP if the resources are associated with active TCI states for simultaneous reception from the two TRPs
· UE can receive CSI-RS for L1-RSRP measurement from one TRP while performing CSI-RS based RLM, BFD, [CBD] from the other TRP if the resources are associated with active TCI states for simultaneous reception from the two TRPs
· The CSI-RSs are not in a resource set configured with repetition ON
· Option 4: 
· For the network configured two CSI resource sets UE should be capable of measure the corresponding resources simultaneously without measurement restriction.
· Option 5: 
· With multiple RX reception, if RS from different direction can be received simultaneously, measurement restriction can be removed.
· Option 6: 
· Given that the RSs used for L1-RSRP or BFD/CBD are transmitted from different TRP and some side condition on the group report can meet, the measurement restriction between them can be relaxed.
· Option 7: 
· Three options could be considered for defining measurement restriction requirements for multi-Tx UE
· Option 1: Legacy measurement restriction requirements for L1 measurements apply for multi-Rx UE
· Option 2: To specify that for multi-Rx UE it is required to measure both SSB and CSI-RS on the same OFDM symbol for L1 measurements when possible
· Option 3: FFS under what conditions multi-Rx UE is able to measure both SSB and CSI-RS on the same OFDM symbol for L1 measurements
· Option 8: 
· In R18 multi-Rx chains, measurement restriction is needed when beam is swept for one or two RS(s) on two antenna modules, i.e., restriction is applied as long as N of one RS in two RSs is larger than one.
· In R18 multi-Rx chains, measurement restriction may not be needed only if all following conditions are met:
· Beam sweeping factor (N) of the two measured RSs is 1 with the QCL Type D information of the two RSs known to UE, and
· the requirement applicability of two RSs reception concluded in RF session is met.
· Option 9: 
· Simultaneous L1 measurements on two RS resources can be considered under the following conditions:
· The two RSs are both CSI-RS resources without repetition ON, and
· The two RSs are separately QCLed to the two activated TCI states used for simultaneous data receptions.
· Option 10: 
· If UE supports simultaneous reception, the measurement restriction for CSI-RS based L1-measurement in mDCI mTRP scenario can be:
· UE can receive/measure the CSI-RS for RLM/BFD/CBD/L1-RSRP from one TRP and receive/ measure the CSI-RS for RLM/BFD/CBD/L1-RSRP from the other TRP simultaneously, where the two CSI-RSs are QCL-ed with the activated TCI sates for simultaneous reception.
· Option 11: 
· When the SSB (e.g., based on group-based measurement results) is configured as QCL resource for CSI-RS measurements, UE can use that QCL information to select the panel for measurements using CSI-RS. Measurement restrictions are not needed.
· Recommended WF
· Collect comments for each of the options.

· 1st round Comment collection:
	Company
	Comments

	
	Option 1:

Option 2:

Option 3:

Option 4:
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Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic #1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:



Discussion on 2nd round (if applicable)


Recommendations for Tdocs
1st round 
New tdocs
	New Tdoc number
	Title
	Source
	Comments

	
	WF on …
	YYY
	

	
	LS on …
	ZZZ
	To: RAN_X; Cc: RAN_Y

	
	
	
	



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-22xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 

	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-22xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-22xxxxx
	
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-22xxxxx
	
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	
	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents
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