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Introduction
This email discussion summary covers following agenda for RAN task.
8.8.3	RRM core requirements for simultaneous DL reception from different directions 	[NR_FR2_multiRX_DL-Core]
8.8.3.1	General aspects	[NR_FR2_multiRX_DL-Core]
8.8.3.3	RLM and BFD/CBD requirements	[NR_FR2_multiRX_DL-Core]
8.8.3.4	Scheduling/measurement restrictions 	[NR_FR2_multiRX_DL-Core]

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

	R4-2307129
	Nokia, Nokia Shanghai Bell
	Observation 1: When, due to changed UE conditions, the UE can no longer receive a beam pair simultaneously, based on the existing mechanism the network gets this information only at the next group-based report.
Observation 2: The network does not have visibility to the cause of the problem in simultaneous reception, and without this information the network may not be able to take the best next action.
Proposal 1: Introduce UE indication to inform the network that the beam pair being currently received and reported can no longer be received simultaneously.
Proposal 2: Introduce UE indication to inform the network about the cause of m-TRP link degradation, the causes including at least:
	Case 1: Both TCI states can be received separately, but not simultaneously
	Case 2: Single TCI state is experiencing link degradation (UE indicates the TCI state ID)
	Case 3: Both TCI states expedience link degradation
Proposal 3: Send LS to RAN2 requesting signaling support for mTRP link degradation indication.
Observation 3: Optimum Beam pair selection for GBBR could depend on AoA offsets, RSRP differences, RTD differences, maximum MIMO rank, inter-TRP interference.
Proposal 4: RAN4 RRM requirements should define conditions for beam selection for R-17 Group-Based Beam Reporting.
Observation 4: Multi Rx operation is not necessary to be maintained constantly.
Proposal 5: When a UE is capable of multi Rx reception, 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 6: RAN4 to discuss new signaling for UE indication of use of 2 Rx chains.
Proposal 7: RAN4 to consider the following modes for multi-Rx indication:
a.	Mode 1: single chain RRM
b.	Mode 2: multi-Rx RRM enabled for reduction of scheduling restrictions
c.	Mode 3: multi-Rx RRM enabled for reduction of L1 measurement time
Proposal 8: Modes 1, 2 and 3 are configured by the network based on indicated UE capabilities and preferences.
Proposal 9: RAN4 to send LS to RAN2 requesting signaling support for the multi-Rx mode configuration.
Observation 5: QCL-A and QCL-C relation is used in existing RAN4 RRM requirements in TCI state switching delay, for the determination of the first SSB available for the UE to acquire timing.
Proposal 10: RAN4 should discuss QCL relations as part of requirements of TCI state switching delay.
Observation 6: If the RSs associated with a TCI state are not detectable during the period of measurement to TCI state switch, then the TCI state is considered unknown.
Proposal 11: RAN4 RRM should discuss detectability conditions for mTRP TCI state management as part of requirements of TCI state switching delay.


	R4-2307279
	Qualcomm Incorporated
	Proposal 1: RAN4 to not introduce signaling/indication based UE multi-Rx beam status report/control.
Proposal 2: Any enhanced RRM requirements by using multi-Rx chain based faster beam sweeping, if feasible and introduced, should be considered in a case by case manner, and the conditions for the enhancement should be precisely defined without a separate new signaling.

Proposal 3: 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.


	R4-2307346
	Apple
	Proposal 1: UE IBM capability can be considered together with the multi-RX UE capability when DC/CA is discussed.
Proposal 2: 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.
Proposal 3: “Simultaneous reception” can be discussed in the three cases (Data/Data, Data/RS, RS/RS) with details FFS in Demod, scheduling restriction and measurement restriction, respectively.


	R4-2307717
	vivo
	Proposal 1: No need to discuss definition of ‘simultaneous reception’. The condition can be discussed during CR phase.
Proposal 2: Not to strive for agreement on defining requirements assuming IBM framework, but to focus on detailed requirements.
Proposal 3: Power saving mechanism by indication of multi-Rx operation may be considered for multi-Rx UE operation in the WI. 
Proposal 4: 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 5: No further discussion on frequent switching as it is up to NW implementation.
Proposal 6: No further discussion the issue unless impact to specific requirements is identified.
Proposal 7: New UE capability of supporting simultaneous reception with mixed numerology from different directions with different QCL type D RS +RS or RS + data for enhanced L1 measurements is needed depending on progress of measurement restriction and scheduling restriction requirements.

	R4-2307810
	LG Electronics Inc.
	Scenarios/assumption for “simultaneous reception”
· Proposal 1: AoA condition from two TRPs should be considered as a side condition for RRM requirement based on simultaneous multi-panel reception.
Indication of multi-Rx operation
· Proposal 2: Introduce configuration for the UE to report off indication to inform the network of the multi-Rx operation is off.
Beam management related
· Proposal 3: For the IBM framework for multi-Rx operation requirements, RAN4 not to assume or limit the IBM framework, and to focus on detailed requirements.


	R4-2307943
	NTT DOCOMO, INC.
	Proposal 1: 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 2: No need to discuss definition of ‘simultaneous reception’. The condition can be discussed during CR phase
Observation 1: The NW know the multi-Rx operation state via group-based beam reporting, link recovery procedure, CSI report, and existing UE assistance information.
Proposal 3: No new mechanism is needed for UE to fallback from multi-Rx to single Rx.

	R4-2308023
	Ericsson
	Proposal 1 (overheating indication): 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.
· If needed, RAN4 can send LS to RAN2 to inform about the RAN4 conclusion.
Proposal 2 (mixed numerologies): Simultaneous reception with mixed numerologies should be supported.
Proposal 3 (mixed numerologies): RAN4 agrees that the existing UE capability simultaneousRxDataSSB-DiffNumerology is not sufficient to cover the mixed numerologies support under multi-rx operation.
Proposal 4 (mixed numerologies): A new UE capability is needed to support simultaneous reception with mixed numerologies.
Proposal 5 (mixed numerologies): For UEs supporting simultaneous reception with mixed numerologies no scheduling restrictions are needed.
Proposal 6 (L3+L3): Simultaneous reception for two L3 measurements on different panels/from different directions is not supported in R18 multi-Rx chain WI. 
Proposal 7 (applicability conditions): The following is a necessary condition in multi-rx requirements:
· UE has the multi-rx operation capability (to be replaced with the exact capability name, with a relevant reference in the specification).

Proposal 8 (applicability conditions): The following is a necessary condition in multi-rx requirements:
· UE is configured with dual TCI.
Proposal 9 (applicability conditions): The following is a necessary condition in multi-rx requirements:
· UE is not configured with CA or DC.
Proposal 10 (applicability conditions): The following is a necessary condition in multi-rx requirements:
· The simultaneously received RSs are in PCell only.
Proposal 11 (applicability conditions): The following is a necessary condition in multi-rx requirements:
· Both RSs and their associated signals in the QCL type D infos are detectable during the entire measurement period.
Proposal 12 (applicability conditions): The following is a necessary condition in multi-rx requirements:
· The applicable side conditions are the conditions during the overlapping RS occasions (the conditions can be better in the non-overlapping occasions).
Proposal 13 (applicability conditions): The following is a necessary condition in multi-rx requirements:
· The measured RS is being received simultaneously with another RS, where the two RSs have QCL-TypeD with different references, in at least one overlapping measurement occasion during the measurement period.
Proposal 14 (violated applicability condition): 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.:
· 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).
· continues the RS measurement using a single panel, but more relaxed requirements apply for such measurement, at least for some of the conditions,
· 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 15 (QCL D+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 16 (QCL D+A/C): 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.


	R4-2308321
	Huawei, HiSilicon
	Observation 1: Simultaneous reception refers to the case when two signals are partial or fully overlapped in time domain.
Observation 2: 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 3: 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 4: The mTRP related configuration does not necessarily mean simultaneous reception which is subject to NW scheduling.
Observation 5: 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 is up to NW scheduling.
Observation 6: 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 1a: Introduce explicit indication from UE to NW about the applicability of multi-Rx operation.
Proposal 1b: The applicability of multi-Rx operation is implicit determined by mTRP related configuration (e.g. GBBR configuration), and the conditions can be different for different RRM requirements.
Proposal 2: There is no need to have additional criteria under which a group should be reported using Rel-17 GBBR which is only for beam determination, and the demodulation performance will be further evaluated by CSI reporting, which is same as legacy framework.
Observation 7: The requirements for GBBR can be discussed under L1-RSRP enhancement.
Observation 8: When UE turns on multi panels, NW and UE should have consistent understanding on beam type used by UE (beams for mTRP/sTRP). 
Observation 9: It is unrealistic to assume that the beam pair reported via GBBR are also best beam for each TRP respectively. 
Proposal 3: Discuss the conditions for different UE beam assumptions (pairs for simultaneous reception or best beam for each TRP) for corresponding requirements.


	R4-2308476
	OPPO
	Proposal 1: Support option 2 that simultaneous reception can be considered that two signals are 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.
Proposal 2: Using a single Rx panel or multiple panels for simultaneous reception from multiple TRP transmission are possible. 
Proposal 3: No new mechanism is needed for UE to fall-back from multi-Rx to single Rx.
Proposal 4：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 5: UE capability of simultaneous reception of RS and data can be decided after the feasibility issues of L1 and L3 enhancements are concluded.  


	R4-2308503
	MediaTek inc.
	Proposal 1: The discussions of simultaneous reception by two active UE Rx antenna modules should be prioritized over that of single active antenna modules in R18 multi-Rx chains WI.
Proposal 2: Not to use the principle of independent beam management to define the requirement for R18 multi-Rx chains WI. Instead, RAN4 to directly discuss individual detailed requirements.
Proposal 3: UE behavior can be different before and after reporting group-based beam reports to network. Before sending any group-based beam report, RAN4 should not assume UE to start any enhanced measurement behavior. 
Proposal 4: The measurement delay requirements of group-based beam report should be extended to accommodate the longer delay of any of the 2 RS. 
Proposal 5: For detectable condition, all RSs in the same TCI chain for the target TCI state should remain detectable during the entire measurement/evaluation/TCI state switch period.
Proposal 6: RAN4 to discuss whether the following legacy mechanism is enough for the indication of multi-RX operation.
1. RI report (from rank 4 to 2).
2. UE reports imbalanced group-based L1-RSRP report.
3. UE indicates reducedMIMO-LayersFR2-DL (from 4 to 2 layer) in UEAssistanceInformation.
Base on above information from UE to NW, whether NW can request UE to fallback from multi-Rx operation to single Rx.
Proposal 7: No need to specify new mix-numerology capability for multi-RX chain in FR2 when consider simultaneous SSB and data reception.
Proposal 8: Not to discuss RTD > CP for multi-RX WI in R18.
Proposal 9: RAN4 to focus on L1 measurement requirement as the high priority task in this WI.
Proposal 10: Scheduling restriction for L3 measurements cannot be enhanced for multi-RX operation because UE should always be allowed to perform antenna module selection.


	R4-2308725
	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.
Observation 2: Considering some RRM requirements may be impacted by the simultaneous reception, such as the measurement period, the principle of scheduling restriction/measurement restriction, the definition of simultaneous reception is still needed when we capture the enhanced RRM requirements in the spec.
Proposal 2: It is meaningful to determine the definition of simultaneous reception, it can be defined as: 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. 
Proposal 3: The case of simultaneous reception with a single Rx beam from multiple TRPs is possible under the prerequisite of group based reporting.
Proposal 4: Postpone the discussion on RRM impact of group-based reporting and wait for RAN1 LS reply.
Proposal 5: We agree to introduce some mechanism/condition for indication of multl-Rx operation, including on/off indication of multi-Rx operation. Introduce some interaction signalling or reuse the existing signalling are both acceptable.
Observation 3: The UE capability of simultaneousRxDataSSB-DiffNumerology is only applicable for FR1, not for FR2.
Proposal 6: 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.


	R4-2309655
	Samsung
	Observation 1: There could be four cases when combines the UE capability report and NW configuration together：
Table 1 Combination between UE capability and NW configurationNW configuration

	UE capability

	groupBasedBeamReporting-r17 = 'enabled'
	groupBasedBeamReporting-r17 
= ' disabled '

	Support GBBR capability 
(Report capability message mTRP-GroupBasedL1-RSRP-r17)
	Case A
	Case B

	Not support
	Case C
	Case D


Proposal 1: 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 2: The case of simultaneous reception with a single Rx beam from multiple TRPs should be considered in Multi-Rx WI, but RAN4 not to define any extra requirements for such case.
Proposal 3: RAN4 to discuss Case A i.e., NW configuration groupBasedBeamReporting-r17 = 'enabled' and UE support GBBR capability in Multi-Rx WI.
Proposal 4: RAN4 need to clarify the applicability of the enhanced L1-RSRP measurement period requirement.
Proposal 5: In Rel-17 GBBR beam management stage, RAN4 not to consider SSB+SSB simultaneous reception.
Proposal 6: In Rel-17 GBBR beam management stage, for the overlapping/partial overlapping RS resources, the measurement delay for beam pair can be enhanced for L1-RSRP due to simultaneous reception.




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 1-1-9a: Rx beam assumption for “simultaneous reception”
· Proposals
· Option 1: (LGE)
· AoA condition from two TRPs should be considered as a side condition for RRM requirement based on simultaneous multi-panel reception.
· Option 2: (NTT DOCOMO)
· 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 T RPs operation.
· Option 3: (Huawei)
· Discuss the conditions for different UE beam assumptions (pairs for simultaneous reception or best beam for each TRP) for corresponding requirements.
· Option 4: (OPPO)
· Using a single Rx panel or multiple panels for simultaneous reception from multiple TRP transmission are possible.
· Option 5: (MediaTek)
· The discussions of simultaneous reception by two active UE Rx antenna modules should be prioritized over that of single active antenna modules in R18 multi-Rx chains WI.
· Option 6: (ZTE)
· The case of simultaneous reception with a single Rx beam from multiple TRPs is possible under the prerequisite of group based reporting.
· Option 7: (Samsung)
· 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.
· The case of simultaneous reception with a single Rx beam from multiple TRPs should be considered in Multi-Rx WI, but RAN4 not to define any extra requirements for such case.
· Option 8: (Ericsson)
· Simultaneous reception for two L3 measurements on different panels/from different directions is not supported in R18 multi-Rx chain WI.
· Recommended WF
· Is option 2 agreeable?

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”
<Way forward >:
· Proposals
· Option 1: (vivo, NTT DOCOMO)
· No need to discuss definition of ‘simultaneous reception’. The condition can be discussed during CR phase.
· Option 2: (Apple)
· “Simultaneous reception” can be discussed in the three cases (Data/Data, Data/RS, RS/RS) with details FFS in Demod, scheduling restriction and measurement restriction, respectively.
· Option 3: (OPPO, ZTE)
· 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. 
· Recommended WF
· Further discussion

Issue 1-2-3: Beam management related
· Proposals
· Option 1: (Apple)
· UE IBM capability can be considered together with the multi-RX UE capability when DC/CA is discussed.
· Option 2: (LGE, vivo)
· Not to strive for agreement on the issue, but focus on detailed requirements.
· Option 3: (MediaTek)
· Not to use the principle of independent beam management to define the requirement for R18 multi-Rx chains WI. Instead, RAN4 to directly discuss individual detailed requirements.
· Recommended WF
· Agree on option 2 or 3.

Issue 1-2-5: Indication of multi-Rx operation
· Proposals
· Option 1: (Nokia)
· RAN4 to discuss new signaling for UE indication of use of 2 Rx chains.  
· RAN4 to consider the following modes for multi-Rx indication:
· Mode 1: single chain RRM
· Mode 2: multi-Rx RRM enabled for reduction of scheduling restrictions
· Mode 3: multi-Rx RRM enabled for reduction of L1 measurement time
· Modes 1, 2 and 3 are configured by the network based on indicated UE capabilities and preferences. 
· RAN4 to send LS to RAN2 requesting signaling support for the multi-Rx mode configuration. 
· Option 2: (vivo)
· Power saving mechanism by indication of multi-Rx operation may be considered for multi-Rx UE operation in the WI.
· Option 3: (Qualcomm)
· RAN4 to not introduce signaling/indication based UE multi-Rx beam status report/control.
· Any enhanced RRM requirements by using multi-Rx chain based faster beam sweeping, if feasible and introduced, should be considered in a case by case manner, and the conditions for the enhancement should be precisely defined without a separate new signaling..
· Option 4: (Apple)
· 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 5: (LGE)
· Introduce configuration for the UE to report off indication to inform the network of the multi-Rx operation is off.
· Option 6: (NTT DOCOMO, OPPO)
· No new mechanism is needed for UE to fallback from multi-Rx to single Rx.
· The NW know the multi-Rx operation state via group-based beam reporting, link recovery procedure, CSI report, and existing UE assistance information
· Option 7: (Huawei)
· Introduce explicit indication from UE to NW about the applicability of multi-Rx peration, or
· The applicability of multi-Rx operation is implicit determined by mTRP related configuration (e.g. GBBR configuration), and the conditions can be different for different RRM requirements.
· Option 8: (MediaTek)
· RAN4 to discuss whether the following legacy mechanism is enough for the indication of multi-RX operation.
· RI report (from rank 4 to 2).
· UE reports imbalanced group-based L1-RSRP report.
· UE indicates reducedMIMO-LayersFR2-DL (from 4 to 2 layer) in UEAssistanceInformation.
· Base on above information from UE to NW, whether NW can request UE to fallback from multi-Rx operation to single Rx.
· Option 9: (ZTE)
· We agree to introduce some mechanism/condition for indication of multl-Rx operation, including on/off indication of multi-Rx operation. Introduce some interaction signalling or reuse the existing signalling are both acceptable.
· Option 10: (Ericsson)
· 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.
· If needed, RAN4 can send LS to RAN2 to inform about the RAN4 conclusion
· Recommended WF
· Further discussion

Issue 1-2-7a: RRM impact of group-based beam reporting for simultaneous reception
· Proposals
· Option 1: (Nokia)
· RAN4 RRM requirements should define conditions for beam selection for R-17 Group-Based Beam Reporting. 
· Option 2: (vivo)
· 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 3: (Huawei)
· There is no need to have additional criteria under which a group should be reported using Rel-17 GBBR which is only for beam determination, and the demodulation performance will be further evaluated by CSI reporting, which is same as legacy framework.
· The requirements for GBBR can be discussed under L1-RSRP enhancement.
· Option 4: (MediaTek)
· UE behavior can be different before and after reporting group-based beam reports to network. Before sending any group-based beam report, RAN4 should not assume UE to start any enhanced measurement behavior.
· The measurement delay requirements of group-based beam report should be extended to accommodate the longer delay of any of the 2 RS.
· Option 5: (ZTE)
· Postpone the discussion on RRM impact of group-based reporting and wait for RAN1 LS reply.
· Option 6: (Samsung)
· RAN4 to discuss Case A i.e., NW configuration groupBasedBeamReporting-r17 = 'enabled' and UE support GBBR capability in Multi-Rx WI.
· RAN4 need to clarify the applicability of the enhanced L1-RSRP measurement period requirement.
· In Rel-17 GBBR beam management stage, RAN4 not to consider SSB+SSB simultaneous reception.
· In Rel-17 GBBR beam management stage, for the overlapping/partial overlapping RS resources, the measurement delay for beam pair can be enhanced for L1-RSRP due to simultaneous reception.
· Recommended WF
· Further discussion

Sub-topic 2-3: Applicability and conditions
Issue 1-3-1: Applicability of new requirements to different QCL types
· Proposals
· Option 1: (Nokia) 
· RAN4 should discuss QCL relations as part of requirements of TCI state switching delay.
· Option 2: (vivo)
· No further discussion the issue unless impact to specific requirements is identified.
· Option 3: (Ericsson)
· 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.
· Option 4: (Ericsson)
· 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
· Is option 2 agreeable?

Issue 1-3-3: Detectable condition of RS signals
· Proposals
· Option 1: (Nokia)
· RAN4 RRM should discuss detectability conditions for mTRP TCI state management as part of requirements of TCI state switching delay.
· Option 2: (MediaTek)
· For detectable condition, all RSs in the same TCI chain for the target TCI state should remain detectable during the entire measurement/evaluation/TCI state switch period.
· Option 3: (Ericsson)
· Both RSs and their associated signals in the QCL type D infos are detectable during the entire measurement period.

· Recommended WF
· Views on what requirements are impacted by the detectable condition are encouraged.

Issue 1-3-4: Set of conditions to be considered in the L1 measurement requirements
· Proposals
· Option 1: (Ericsson)
· The following is a necessary condition in multi-rx requirements
· 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 applicable side conditions are the conditions during the overlapping RS occasions (the conditions can be better in the non-overlapping occasions),
· Condition #7: The measured RS is being received simultaneously with another RS, where the two RSs have QCL-TypeD with different references, in at least one overlapping measurement occasion during the measurement period.
· Option 2: (Qualcomm)
· 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
· Further discussion

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: (Ericsson)
· 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.:
· 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).
· continues the RS measurement using a single panel, but more relaxed requirements apply for such measurement, at least for some of the conditions,
· 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).
· Recommended WF
· Further discussion

Sub-topic 1-2: UE capability
Issue 1-4-3: UE capability of simultaneousRxDataSSB-DiffNumerology
· Proposals
· Option 1: (vivo)
· New UE capability of supporting simultaneous reception with mixed numerology from different directions with different QCL type D RS +RS or RS + data for enhanced L1 measurements is needed depending on progress of measurement restriction and scheduling restriction requirements.
· Option 2: (MediaTek)
· No need to specify new mix-numerology capability for multi-RX chain in FR2 when consider simultaneous SSB and data reception.
· Option 3: (ZTE)
· 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 4: (Ericsson)
· Simultaneous reception with mixed numerologies should be supported.
· Option 5: (Ericsson)
· RAN4 agrees that the existing UE capability simultaneousRxDataSSB-DiffNumerology is not sufficient to cover the mixed numerologies support under multi-rx operation.
· A new UE capability is needed to support simultaneous reception with mixed numerologies.
· Option 6: (Ericsson)
· For UEs supporting simultaneous reception with mixed numerologies no scheduling restrictions are needed.
· Recommended WF
· Further discussion


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

	R4-2307130
	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.
Proposal 1: For single DCI scenario, RLM is monitored only on the link with PDCCH, and legacy RLM requirement baseline applies.
Observation 3: The configuration of failureDetectionResources for RLM can include reference signals from different QCL-D sources.
Observation 4: 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.
Observation 5: In multi-DCI scenario, out-of-sync indication means that the radio link quality for all RLM-RS originating from the two different TRPs is worse than Qout during the out-of-sync evaluation period. Out-of-sync indication therefore means that both links are out-of-sync.
Observation 6: In multi-DCI mode, in-sync indication means that the radio link quality for any RLM-RS originating from any of the two TRPs is better than Qin during the in-sync evaluation period. It cannot be distinguished for which of the links the in-sync indication applies to.
Proposal 2: RAN4 to clarify in the RLM requirements that the RLM-RS resources in multi-TRP mode may originate from two different TRPs and out-of-sync and in-sync indication applies for the whole cell.
Proposal 3: Regarding the beam sweeping factor N for the RLM requirements for single-DCI and multi-DCI scenarios, follow the discussion under L1 measurement requirements AI.
Observation 7: 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 4: For multi-DCI scenario, RAN4 to adopt Rel-17 TRP specific link recovery requirements as a baseline for multi-Rx operation.
Proposal 5: RAN4 to consider PTRP=1 for the BFD and CBD requirements of multi-Rx operation.
Observation 8: In single-DCI scenario, link quality monitoring for beam failure detection applies only to the link with PDCCH.
Proposal 6: In single-DCI scenario, link quality monitoring is done only on the link with PDCCH, so legacy link recovery requirements in section 8.5 apply.


	R4-2307281
	Qualcomm Incorporated
	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.

	R4-2307348
	Apple
	Proposal 1: It is proposed to make a decision if the above issues should be addressed to ensure system performance, and if the necessary requirements can be defined to ensure the expected UE behavior.


	R4-2307576
	CMCC
	Propasal 1: RLM/BFD/CBD evaluation delay can be enhanced by introducing beam sweeping factor reduction.


	R4-2307719
	vivo
	Proposal 1: Beam sweeping factor reduction, which is based on UE capabilities, are applied for SSB based RLM/BFD/CBD and CSI-RS based CBD.
Proposal 2: Consider PTRP=1 for the TRP specific BFD/CBD requirements for multi-Rx operation.
Proposal 3: For TRP specific link recovery, beam sweeping factor reduction and TRP sharing factor reduction cannot apply at the same time.
Proposal 4: For TRP specific link recovery, enhancement on BFD/CBD may be considered in Rel-19.


	R4-2307954
	Xiaomi
	Observation 1: For cell specific RLM and BFD, the scaling factor for CSI-RS based procedure are all set to 1.
Proposal 1: No enhancement for CSI-RS based RLM and BFD.
Proposal 2: For SSB based RLM, BFD and CBD, a UE capability for beam sweeping factor reduction is proposed.
Proposal 3: If the two resources are not overlapped, or the two resources are overlapped and can be received simultaneously, PTRP = 1.


	R4-2308025
	Ericsson
	· Proposal 1: For RLM based at least on CSI-RS, the multi-rx operation includes simultaneous reception of two CSI-RSs (with different QCL type D from different directions). 

· Proposal 2: Since beam seeping factor reduction is not fulfilling the WI goal with respect to different RSs, the RLM evaluation periods (in-sync and out-of-sync) can be 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 3: Simultaneous CSI-RS reception applies for BFD/BFR which is based at least on CSI-RS.
[bookmark: _Hlk135321060]NOTE: for BFD/CBD, the simultaneous reception of two CSI-RSs has been agreed already in RAN4#104bis-e [R4-2217587].

· Proposal 4: Since beam seeping factor reduction is not fulfilling the WI goal with respect to different RSs, the BFD evaluation period can be 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 5: Since beam sweeping factor reduction is not fulfilling the WI goal with respect to different RSs, the CBD evaluation period can be 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.




	R4-2308505
	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 to introduce TRP specific BFD/CBD enhancement for PTRP on multi-RX.
Proposal 3: Reuse R17 TRP specific BFD/CBD delay requirement on multi-RX operation.
Proposal 4: Rel-17 TRP specific BFD/CBD procedure can resume the failure beam from each RSs set with different QCL type D from two TRPs. No new enhancement is needed for multi-Rx UEs


	R4-2308701
	Huawei, HiSilicon
	Observation 1: For RLM and cell specific BFD/CBD, UE performs downlink radio link quality estimation on each RLM/BFD/CBD RS resource independently.
Proposal 1: For RLM and cell specific BFD/CBD, there is no need to consider simultaneous RLM/BFD/CBD measurements on two RS resources for monitoring the cell or link quality, and the best Rx beam for each RLM/BFD/CBD RS resource is assumed to be selected from single RS perspective.
Observation 2: For TRP specific BFD/CBD procedure, UE performs BFD (or CBD) measurements on two BRD (or CBD) resource sets as two independent TRPs, not as a TRP pair.
Observation 3: For TRP specific BFD/CBD, UE performs downlink radio link quality estimation on each BFD/CBD RS resource independently.
Proposal 2: For TRP specific BFD/CBD, there is no need to consider simultaneous BFD/CBD measurements on two RS resources for monitoring the beam level link quality, and the best Rx beam for each BFD/CBD RS resource is still assumed to be selected from single RS perspective.
Proposal 3: There is no need to consider faster beam sweeping for CSI-RS based RLM and BFD measurements since no beam sweeping operation is assumed.
Observation 4: For SSB based RLM/BFD/CBD and CSI-RS based CBD, beam sweeping factor reduction for faster beam sweeping will lead to reduce the beam sweeping coverage compared with legacy UE, which will degrade the robustness of the UE against beam variation caused by UE rotation.
Proposal 4: For SSB based RLM/BFD/CBD and CSI-RS based CBD, RAN4 needs to investigate the performance degradation due to beam sweeping factor reduction for faster beam sweeping.


	R4-2308727
	ZTE Corporation
	Observation 1: 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 2: 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: 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 2: 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 3: 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.




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: Beam sweeping factor for cell specific RLM and BFD/CBD for multi-Rx
· Proposals
· Option 1: 
· Beam sweeping factor reduction, which is based on UE capabilities, are applied for SSB based RLM/BFD/CBD and CSI-RS based CBD.
· Not to consider faster beam sweeping for CSI-RS based RLM and BFD measurements since no beam sweeping operation is assumed.
· Option 2: 
· For SSB based RLM/BFD/CBD and CSI-RS based CBD, RAN4 needs to investigate the performance degradation due to beam sweeping factor reduction for faster beam sweeping.
· Not to consider faster beam sweeping for CSI-RS based RLM and BFD measurements since no beam sweeping operation is assumed.
· Option 3: 
· 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 4: 
· Regarding the beam sweeping factor N for the RLM requirements for single-DCI and multi-DCI scenarios, follow the discussion under L1 measurement requirements AI
· Recommended WF
· Not to consider faster beam sweeping for CSI-RS based RLM and BFD measurements since no beam sweeping operation is assumed.
· Discuss faster beam sweeping for other RLM/BFD/CBD measurements.

Issue 2-1-2: Measurements on two RS resources for cell specific RLM and BFD/CBD for multi-Rx
· Proposals
· Option 1: (Huawei)
· For RLM and cell specific BFD/CBD, there is no need to consider simultaneous RLM/BFD/CBD measurements on two RS resources for monitoring the cell or link quality, and the best Rx beam for each RLM/BFD/CBD RS resource is assumed to be selected from single RS perspective.
· Option 1a: (Qualcomm)
· 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.
· Option 2: (Ericsson)
· For RLM based at least on CSI-RS, the multi-rx operation includes simultaneous reception of two CSI-RSs (with different QCL type D from different directions).
· Simultaneous CSI-RS reception applies for BFD/BFR which is based at least on CSI-RS. NOTE: this is a further clarification, since the basic agreement was already made in [R4-2217587], where for BFD/CBD, the simultaneous reception of two CSI-RSs has been agreed in RAN4#104bis-e.
· Option 2a: (ZTE)
· 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.
· Option 3: (Nokia)
· For multi-DCI RLM requirements, RAN4 to clarify that the RLM-RS resources in multi-TRP mode may originate from two different TRPs and out-of-sync and in-sync indication applies for the whole cell.
· For single DCI scenario, RLM is monitored only on the link with PDCCH, and legacy RLM requirement baseline applies.
· In single-DCI scenario, link quality monitoring is done only on the link with PDCCH, so legacy link recovery requirements in section 8.5 apply.
· Recommended WF
· Further discussion

Issue 2-1-4: Evaluation period requirements
· Proposals
· Option 1: (Ericsson)
· Since beam sweeping factor reduction is not fulfilling the WI goal with respect to different RSs, the RLM/BFD/CBD evaluation periods can be 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:
· Option 2:
· Legacy requirements are reused.
· Recommended WF
· Further discussion

Sub-topic 2-2: TRP specific RLM and BFD/CBD
Issue 2-2-1: TRP specific BFD/CBD requirements enhancement for multi-Rx
· Proposals
· Option 1: 
· Consider PTRP=1 for the TRP specific BFD/CBD requirements for multi-Rx operation.
· Option 2: 
· If the two resources are not overlapped, or the two resources are overlapped and can be received simultaneously, PTRP = 1.
· Option 3: 
· Reuse R17 TRP specific BFD/CBD requirement for multi-RX operation.
· Option 3a:
· For multi-DCI scenario, RAN4 to adopt Rel-17 TRP specific link recovery requirements as a baseline for multi-Rx operation.
· Recommended WF
· Further discussion

Issue 2-2-2: Whether to enhance TRP specific CBD procedure
· Proposals
· Option 1: (Apple)
· It is proposed to make a decision if the issues in R4-2307348 should be addressed to ensure system performance, and if the necessary requirements can be defined to ensure the expected UE behavior.
· Option 2: (vivo)
· For TRP specific link recovery, enhancement on BFD/CBD may be considered in Rel-19.
· Option 3: (MediaTek)
· Proposal 4: Rel-17 TRP specific BFD/CBD procedure can resume the failure beam from each RSs set with different QCL type D from two TRPs. No new enhancement is needed for multi-Rx UEs.
· 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
· Further discussion

Issue 2-2-3: Simultaneous beam sweeping factor reduction and TRP sharing factor reduction
· Proposals
· Option 1: (vivo)
·  For TRP specific link recovery, beam sweeping factor reduction and TRP sharing factor reduction cannot apply at the same time.
· Recommended WF
· Further discussion

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

	R4-2307189
	Nokia, Nokia Shanghai Bell
	Proposal 1: RAN4 to discuss the following options regarding QCL relationship between RS to be measured and active TCI state for scheduling restrictions during L1 measurements:
a.	Option 1: RS to be measured and TCI with data have QCL-D relation
b.	Option 2: RS to be measured and TCI with data do not have QCL-D relation
c.	Option 3: Consider both cases:
i.	RS to be measured and TCI with data have QCL-D relation
ii.	RS to be measured and TCI with data do not have QCL-D relation
iii.	FFS if different requirements are needed depending on the QCL relationship
Proposal 2: RAN4 to discuss the following options regarding QCL relationship between RS to be measured and active TCI state for scheduling restrictions during L3 measurements:
a.	Option 1: RS to be measured and TCI with data have QCL-D relation
b.	Option 2: RS to be measured and TCI with data do not have QCL-D relation
c.	Option 3: Consider both cases:
i.	RS to be measured and TCI with data have QCL-D relation
ii.	RS to be measured and TCI with data do not have QCL-D relation
iii.	FFS if different requirements are needed depending on the QCL relationship
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 3: 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 4: 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 5: 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 6: 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 7: 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 8: 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.
Proposal 9: 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 10: 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 11: 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 12: RAN4 to define a rule based on SFN to determine which TCI state is experiencing scheduling restrictions.
Proposal 13: 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 defined 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


	R4-2307282
	Qualcomm Incorporated
	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 and BFD 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 and BFD 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 reception of PDSCH from one TRP on the SSB symbols overlapping with the SSB from the other TRP can be supported if at least the DM-RS port for the PDSCH is associated with one of SSBs configured for R17 group-based L1-RSRP measurement in terms of QCL-TypeD. 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


	R4-2307325
	Apple
	Proposal 1: to determine the high level principle, RAN4 needs to differentiate two scenarios for scheduling/measurement restriction for multi-Rx:
· scheduling/measurement restriction during GBBR measurement 
· scheduling/measurement restriction during non-GBBR L1 measurement 
Proposal 2: 
· legacy scheduling restriction shall be applied during the GBBR measurement.
· legacy L1 measurement restriction shall be applied during the GBBR measurement.
Observation: the existing measurement restriction applies based on the following main principles:
· 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
· These two RSs are not QCLed type D
Proposal 3: Measurement restriction shall be applied for SSB based non-GBBR L1 measurement (RLM/BFD/CBD/L1-RSRP), i.e., no relaxation.
Proposal 4: for CSI-RS based non-GBBR L1 measurement (RLM/BFD/CBD/L1-RSRP), if UE supports multi-Rx chain and the multi-Rx chain is enabled:
· if CSI-RSs for non-GBBR L1 measurement is reported in a previous GBBR pair, or if CSI-RSs for non-GBBR L1 measurement is QCLed typed D with the CSI-RS reported in a previous GBBR pair; and such previous GBBR is based on both resource sets with repetition OFF,
· no measurement restriction shall be applied
· otherwise for all the other cases, measurement restriction shall be applied, i.e., no relaxation.
Proposal 5: scheduling restriction shall be applied for SSB based non-GBBR L1 measurement (RLM/BFD/CBD/L1-RSRP), i.e., no relaxation.
Proposal 6: for CSI-RS based non-GBBR L1 measurement (RLM/BFD/CBD/L1-RSRP), if UE supports multi-Rx chain and the multi-Rx chain is enabled:
· if CSI-RS for non-GBBR L1 measurement and the CSI-RS for TCI of PDCCH or PDSCH is reported in a previous GBBR pair, or if CSI-RSs for non-GBBR L1 measurement and the CSI-RS for TCI of PDCCH or PDSCH is QCLed typed D with the CSI-RS reported in a previous GBBR pair; and such previous GBBR is based on both resource sets with repetition OFF,
· no scheduling restriction shall be applied
· otherwise for all the other cases, scheduling restriction shall be applied, i.e., no relaxation.
Proposal 7: 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.

	R4-2307575
	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: for L1 measurement (RLM, BFD, CBD, L1-RSRP measurement, L1-SINR measurement), with multiple RX reception, if RS from different direction can be received simultaneously (e.g. with the beam pair), measurement restriction can be removed.


	R4-2307720
	vivo
	Proposal 1: When Rx beam sweeping is not needed for both concurrent L1 measurements, the measurement restriction could be relaxed if the collided reference signals for the concurrent L1 measurements are from two directions that UE can receive simultaneously, e.g., enough AoA separation.
Observation 1: There is no obvious gain to relax measurement restriction requirements the reference signals for the two L1 measurements would typically from the same TRP.
Proposal 2: RAN4 to further identify benefit of measurement restriction relaxation by taking practical deployment into consideration before specify relaxed requirements.
Proposal 3: When Rx beam sweeping is not needed for the L1 measurements, if the CSI-RS for L1 measurements and active TCI state for PDCCH/PDSCH are the beam pair, which is based on group-based beam reporting, 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 4: If there are two CSI-RSs for L1 measurements colliding on the same OFDM symbol, multi-Rx UE may measure one or both of the CSI-RSs and scheduling restriction should apply.
Proposal 5: Scheduling restriction requirements for L3 measurements without gaps cannot be enhanced for multi-Rx UE.


	R4-2307821
	LG Electronics Inc.
	Proposal 1: Reuse existing scheduling restriction for L3 measurement based on multi-Rx chain scenario in this release
Proposal 2: Consider to relaxed scheduling restriction in case the measurement RS is measured as L1-RSRP with Rx beams within the antenna panel of the UE receiving the data transmitted from the same TRP; QCL-TypeD for measured RS (e.g., CSI-RS) is configured for antenna panel of receiving the PDCCH/PDSCH from the same TRP.


	R4-2307955
	Xiaomi
	Observation 1: The groupbasedbeamreporting-r17 report mechanism has required to measure the SSB or CSI-RS based reference signal simultaneously.
Proposal 1: The measurement of SSB or CSI-RS reference signal of a specific GBBR pair, if the active TCI state for such data reception is the same or QCLed with the other SSB or CSI-RS reference signal of the same GBBR pair, then there should be no scheduling restriction.
Proposal 2: The measurement of SSB or CSI-RS reference signal of a specific GBBR pair, if the other measurement of SSB or CSI-RS reference signal is the same or QCLed with the other SSB or CSI-RS reference signal of the same GBBR pair, then there should be no scheduling restriction.
Proposal 3: Not to consider the scheduling restriction enhancement for L3 measurements based on GBBR.


	R4-2308478
	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 at least for the following cases:
· Case 1: CSI-RS+SSB overlapped in the same OFDM symbol
· Case 2: SSB+ CSI-RS with same or mixed numerology
· Case 3: CSI-RS+ CSI-RS overlapped in the same OFDM symbol
Proposal 1: Some measurement restrictions of L1 measurement can be removed for UE capable of simultaneous multi-Rx reception.
Proposal 2: Scheduling restriction requirements can be discussed later based on the conclusion of UE capability and scenarios of 'simultaneous reception.


	R4-2308506
	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.


	R4-2308702
	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, the scheduling restrictions on SSB for L1 measurements or and on CSI-RS with repetition=on still need to be applied.
Proposal 3: For R18 multi-Rx DL receptions, the scheduling restriction relaxation for L1 measurements can be considered under the following conditions:
· Conditions for case 1: single PDCCH/PDSCH is transmitted
· CSI-RS and QCL source of PDCCH/PDSCH have been reported via GBBR in a pair.
· UE is in multi-Rx ON state (e.g. UE indicates or is activated for multi-panel receptions) .
· UE is using the beam in the reported beam pair for CSI-RS and PDCCH/PDSCH (e.g. only GBBR is configured and non-GBBR is not configured).
· Conditions for case 2: dual PDCCH/PDSCH are transmitted
· CSI-RS has the same QCL source of any one of the PDCCH/PDSCH.
· CSI-RS is not in a resource set with repetition.
Proposal 4: For R18 multi-Rx DL receptions, the measurements restriction relaxation for L1 measurements can be considered under the following conditions:
· UE is in multi-Rx ON state (e.g. UE indicates or is activated for multi-panel receptions)
· Both CSI-RSs are not included in a resource set with repetition ON.
· UE is using the beam in the reported beam pair for the two CSI-RSs (e.g. only GBBR is configured and non-GBBR is not configured).


	R4-2308728
	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.
Proposal 2: The condition of scheduling restriction relaxation during L1 measurement can be summarized as: 
· The PDCCH/PDSCH and L1 RS are transmitted through different TRPs at the same time;
· The PDCCH/PDSCH and L1 RS are received by different panels;
· Some side conditions on the group-based reporting can meet, i.e. the group-based reporting is valid.
Observation 2: The Rx beam sweeping of L3 measurement usually involves in multiple panels.
Proposal 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.
Proposal 4: The condition of scheduling restriction relaxation during L1 measurement can be summarized as: 
· The PDCCH/PDSCH and L3 RS are transmitted through different TRPs at the same time;
· The PDCCH/PDSCH and L3 RS are received by different panels;
· Some side conditions on the group-based reporting can meet, i.e. the group-based reporting is valid.;
· UE and NW achieve alignment on the Rx beam sweeping pattern of L3 measurement between multiple panels.
Proposal 5: Similar analysis as the scheduling restriction relaxation for L1 measurement, the condition of the measurement restriction relaxation can be summarized as:
· The L1 RSs are transmitted through different TRPs at the same time;
· The L1 RSs are received by different panels;
· Some side conditions on the group-based reporting can meet, i.e. the group-based reporting is valid.


	R4-2309590
	Ericsson
	Proposal 1:  When the RS configured for RLM/BFD/CBD/L1-SINR is SSB, scheduling restrictions relaxation is not possible though UE supports multi-RX capability when the RX beam sweeping is UE implementation. 
Proposal 2:  When the RS configured for RLM/BFD/CBD/L1-SINR is CSI-RS without repetition ON, scheduling restrictions relaxation is possible when the data and CSI-RS for L1-measurement are QCLed with beam pair reported in group-based reporting. 
Proposal 3:  When the RS configured for RLM/BFD/CBD/L1-SINR is CSI-RS without repetition ON, scheduling restrictions relaxation is possible when the data and CSI-RS for L1-measurement are of different numerology.
Proposal 4:  When the measurement RS1 is SSB and measurement RS2 is CSI-RS without repetition ON measurement restriction cannot be removed.
Proposal 5:  When the measurement RS1 is CSI-RS and measurement RS2 is CSI-RS without repetition ON (the measurement can be L1-RSRP or other L1 measurement), and they are QCled with a beam pair from group-based reporting, measurement restriction can be removed.
Proposal 6:  When the measurement RS1 is CSI-RS and measurement RS2 is CSI-RS without repetition ON, measurement restriction can be removed irrespective of numerology of RS1 and RS2.


	R4-2309656
	Samsung
	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: 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 3: For FR2 multi-Rx simultaneous reception enabled UE, RAN4 to discuss whether UE capability simultaneousRxDataSSB-DiffNumerology have impact on measurement restriction requirements for SSB + CSI-RS case 




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 3-0: High-level principle for scheduling/measurement restriction
Sub-topic description:
Open issues and candidate options before f2f meeting:
Issue 3-0-1: High-level principle for scheduling/measurement restriction during GBBR and non GBBR
· Proposals:
· Option 1 (Apple): to determine the high level principle, RAN4 needs to differentiate two scenarios for scheduling/measurement restriction for multi-Rx:
· scheduling/measurement restriction during GBBR measurement 
· scheduling/measurement restriction during non-GBBR L1 measurement 
· Option 2: TBA
· Recommended WF
Discuss the proposals

Issue 3-0-2: QCL conditions on scheduling restriction relaxation for L1 measurements for multi-Rx
· Proposals:
· Option 1: RS to be measured and TCI with data have QCL-D relation
· Option 2: RS to be measured and TCI with data do not have QCL-D relation
· Option 3: Consider both cases:
· RS to be measured and TCI with data have QCL-D relation
· RS to be measured and TCI with data do not have QCL-D relation
· FFS if different requirements are needed depending on the QCL relationship
· Recommended WF
Discuss the proposals

Sub-topic 3-1: Scheduling restriction
Sub-topic description:
Open issues and candidate options before f2f meeting:
Issue 3-1-1: Conditions/cases that scheduling restriction can be relaxed for CSI-RS based L1 measurements for multi-Rx
· Option 1: (Huawei)
· Conditions for case 1: single PDCCH/PDSCH is transmitted
· CSI-RS and QCL source of PDCCH/PDSCH have been reported via GBBR in a pair.
· UE is in multi-Rx ON state (e.g. UE indicates or is activated for multi-panel receptions) .
· UE is using the beam in the reported beam pair for CSI-RS and PDCCH/PDSCH (e.g. only GBBR is configured and non-GBBR is not configured).
· Conditions for case 2: dual PDCCH/PDSCH are transmitted
· [bookmark: _Hlk135334691]CSI-RS has the same QCL source of any one of the PDCCH/PDSCH.
· CSI-RS is not in a resource set with repetition.
· Option 2: (Ericsson)
· When the RS configured for RLM/BFD/CBD/L1-SINR is CSI-RS without repetition ON, scheduling restrictions relaxation is possible when the data and CSI-RS for L1-measurement are QCLed with beam pair reported in group-based reporting 
· When the RS configured for RLM/BFD/CBD/L1-SINR is CSI-RS without repetition ON, scheduling restrictions relaxation is possible when the data and CSI-RS for L1-measurement are of different numerology.
· Option 3: (MediaTek)
· 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.
· Option 4: (ZTE)
· The PDCCH/PDSCH and L1 RS are transmitted through different TRPs at the same time;
· The PDCCH/PDSCH and L1 RS are received by different panels;
· Some side conditions on the group-based reporting can meet, i.e. the group-based reporting is valid.
· Option 6: (Samsung)
· 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 
· Option 7: (CMCC)
· 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: (LGE)
· Consider to relaxed scheduling restriction in case the measurement RS is measured as L1-RSRP with Rx beams within the antenna panel of the UE receiving the data transmitted from the same TRP; QCL-TypeD for measured RS (e.g., CSI-RS) is configured for antenna panel of receiving the PDCCH/PDSCH from the same TRP.
· Option 9: (vivo) 
· When Rx beam sweeping is not needed for the L1 measurements, if the CSI-RS for L1 measurements and active TCI state for PDCCH/PDSCH are the beam pair, which is based on group-based beam reporting, that UE can receive simultaneously, the multi-Rx UE can measure CSI-RS and receive PDCCH/PDSCH simultaneously and no scheduling restriction is needed.
· Option 10: (Apple)
· legacy scheduling restriction shall be applied during the GBBR measurement
· for CSI-RS based non-GBBR L1 measurement (RLM/BFD/CBD/L1-RSRP), if UE supports multi-Rx chain and the multi-Rx chain is enabled:
· if CSI-RS for non-GBBR L1 measurement and the CSI-RS for TCI of PDCCH or PDSCH is reported in a previous GBBR pair, or if CSI-RSs for non-GBBR L1 measurement and the CSI-RS for TCI of PDCCH or PDSCH is QCLed typed D with the CSI-RS reported in a previous GBBR pair; and such previous GBBR is based on both resource sets with repetition OFF,
· no scheduling restriction shall be applied
· otherwise for all the other cases, scheduling restriction shall be applied, i.e., no relaxation.
· Option 11: (OPPO)
· Scheduling restriction requirements can be discussed later based on the conclusion of UE capability and scenarios of simultaneous reception.
· Option 12: (Nokia)
· 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.
· Option 13: (Xiaomi)
· The measurement of SSB or CSI-RS reference signal of a specific GBBR pair, if the active TCI state for such data reception is the same or QCLed with the other SSB or CSI-RS reference signal of the same GBBR pair, then there should be no scheduling restriction.
· Recommended WF
Discuss following proposal:
· For single TRP PDCCH/PDSCH transmission scenario, scheduling restriction relaxation can be made for CSI-RS based L1 measurements with multi-Rx when following conditions are met
· CSI-RS is not configured with repetition ON
· CSI-RS and QCL source of PDCCH/PDSCH have been reported via GBBR in a pair
· CSI-RS and PDCCH/PDSCH are transmitted through different TRPs at the same time
· UE is activated with multi-Rx receptions
· Other conditions are not precluded
· For multi TRP PDCCH/PDSCH transmissions, scheduling restriction relaxation can be made for CSI-RS based L1 measurements when following conditions are met
· CSI-RS is not configured with repetition ON
· CSI-RS has the same QCL source as any one of the PDCCH/PDSCHs
· CSI-RS and one of the PDCCH/PDSCHs are transmitted through different TRPs at the same time
· UE is activated with multi-Rx receptions
· Other conditions are not precluded

Issue 3-1-2: Conditions/cases that scheduling restriction can be relaxed for SSB based measurements for multi-Rx
· Option 1: (Qualcomm)
· 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 2: (Huawei)
· 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.
· Option 3: (ZTE)
· The PDCCH/PDSCH and L1 RS are transmitted through different TRPs at the same time;
· The PDCCH/PDSCH and L1 RS are received by different panels;
· Some side conditions on the group-based reporting can meet, i.e. the group-based reporting is valid.
· Option 4: (Ericsson)
· When the RS configured for RLM/BFD/CBD/L1-SINR is SSB, scheduling restrictions relaxation is not possible though UE supports multi-RX capability when the RX beam sweeping is UE implementation.
· Option 5: (MediaTek)
· Scheduling restriction is needed for the case when UE simultaneously receives SSB and data.
· Option 6: (Apple)
· legacy scheduling restriction shall be applied during the GBBR measurement
· scheduling restriction shall be applied for SSB based non-GBBR L1 measurement (RLM/BFD/CBD/L1-RSRP), i.e., no relaxation.
· Option 7: (CMCC)
· 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: (OPPO)
· Scheduling restriction requirements can be discussed later based on the conclusion of UE capability and scenarios of simultaneous reception.
· Option 9: (Nokia)
· 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.
· Option 10: (Xiaomi)
· The measurement of SSB or CSI-RS reference signal of a specific GBBR pair, if the active TCI state for such data reception is the same or QCLed with the other SSB or CSI-RS reference signal of the same GBBR pair, then there should be no scheduling restriction.
· Recommended WF
Discuss the following 2 options:
· Option 1: For multi TRP PDCCH/PDSCH transmission scenario, scheduling restriction relaxation can be made for SSB based L1 measurements when following conditions are met
· 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.
· 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
· Group-based L1-RSRP measurement is configured based on L3 measurements for the same measurement resources
· Other conditions are not precluded
· Option 2: For SSB based L1 measurements, scheduling restrictions relaxation is not possible for UE supports multi-Rx capability.

Issue 3-1-3: Conditions/cases that scheduling restriction for L3 measurements can be relaxed for multi-Rx
· Proposals
· Option 1: Scheduling restriction for L3 measurements is not enhanced for multi-RX operation
· Option 1a: (MediaTek)
· Scheduling restriction for L3 measurements cannot be enhanced for multi-RX operation because UE should always be allowed to perform antenna module selection.
· Option 1b: (vivo)
· Scheduling restriction requirements for L3 measurements without gaps cannot be enhanced for multi-Rx UE.
· Option 1c: (Xiaomi)
· Not to consider the scheduling restriction enhancement for L3 measurements based on GBBR.
· Option 1d: (Huawei)
· 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 1e: (LGE)
· Reuse existing scheduling restriction for L3 measurement based on multi-Rx chain scenario in this release
· Option 2: Scheduling restriction for L3 measurements is enhanced for multi-RX operation
· Option 2a: (ZTE)
· The PDCCH/PDSCH and L3 RS are transmitted through different TRPs at the same time;
· The PDCCH/PDSCH and L3 RS are received by different panels;
· Some side conditions on the group-based reporting can meet, i.e. the group-based reporting is valid.;
· UE and NW achieve alignment on the Rx beam sweeping pattern of L3 measurement between multiple panels. 
· Option 2b: (Apple)
· 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.
· 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.
· 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
· 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 2c: (Nokia)
· 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.
· 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 defined 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
· Discuss and decide if scheduling restriction for L3 measurements is enhanced for multi-RX operation in Rel-18.

Issue 3-1-4: Principles for relaxing L3 scheduling restrictions
· Proposals
· Proposal 1: 
· 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.
· Proposal 2: 
· 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 3: 
· 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.
· Recommended WF
· Discussion needed

Sub-topic 3-2: Measurement restriction
Sub-topic description:
Open issues and candidate options before f2f meeting:
Issue 3-2-1: Conditions that measurement restriction for L1 measurements can be relaxed for multi-Rx
· Proposals
· Option 1: (Qualcomm)
· UE can receive SSB for L1-RSRP measurement from one TRP while performing CSI-RS based RLM and BFD 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 and BFD 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 2: (Huawei)
· UE is in multi-Rx ON state (e.g. UE indicates or is activated for multi-panel receptions)
· Both CSI-RSs are not included in a resource set with repetition ON.
· UE is using the beam in the reported beam pair for the two CSI-RSs (e.g. only GBBR is configured and non-GBBR is not configured).
· Option 3: (Ericsson)
· When the measurement RS1 is CSI-RS and measurement RS2 is CSI-RS without repetition ON (the measurement can be L1-RSRP or other L1 measurement), and they are QCled with a beam pair from group-based reporting, measurement restriction can be removed.
· When the measurement RS1 is CSI-RS and measurement RS2 is CSI-RS without repetition ON, measurement restriction can be removed irrespective of numerology of RS1 and RS2.
· Option 4: (vivo)
· When Rx beam sweeping is not needed for both concurrent L1 measurements, the measurement restriction could be relaxed if the collided reference signals for the concurrent L1 measurements are from two directions that UE can receive simultaneously, e.g., enough AoA separation.
· RAN4 to further identify benefit of measurement restriction relaxation by taking practical deployment into consideration before specify relaxed requirements.
· Option 5: (ZTE)
· The L1 RSs are transmitted through different TRPs at the same time;
· The L1 RSs are received by different panels;
· Some side conditions on the group-based reporting can meet, i.e. the group-based reporting is valid.
· Option 6: (Samsung)
· 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
· For FR2 multi-Rx simultaneous reception enabled UE, RAN4 to discuss whether UE capability simultaneousRxDataSSB-DiffNumerology have impact on measurement restriction requirements for SSB + CSI-RS case
· Option 7: (MediaTek)
· 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 8: (CMCC)
· for L1 measurement (RLM, BFD, CBD, L1-RSRP measurement, L1-SINR measurement), with multiple RX reception, if RS from different direction can be received simultaneously (e.g. with the beam pair), measurement restriction can be removed.
· Option 9: (OPPO)
· Some measurement restrictions of L1 measurement can be removed for UE capable of simultaneous multi-Rx reception.
· Option 10: (Xiaomi)
· The measurement of SSB or CSI-RS reference signal of a specific GBBR pair, if the other measurement of SSB or CSI-RS reference signal is the same or QCLed with the other SSB or CSI-RS reference signal of the same GBBR pair, then there should be no scheduling restriction.
· Option 11: (Apple)
· for CSI-RS based non-GBBR L1 measurement (RLM/BFD/CBD/L1-RSRP), if UE supports multi-Rx chain and the multi-Rx chain is enabled:
· if CSI-RSs for non-GBBR L1 measurement is reported in a previous GBBR pair, or if CSI-RSs for non-GBBR L1 measurement is QCLed typed D with the CSI-RS reported in a previous GBBR pair; and such previous GBBR is based on both resource sets with repetition OFF,
· no measurement restriction shall be applied
· Recommended WF
· Discuss the following proposal. Other proposals are not precluded.
· Measurement restriction relaxation can be made for CSI-RS based L1 measurements with multi-Rx when following conditions are met
· Both CSI-RSs are not configured in a resource set with repetition ON
· Both CSI-RSs have been reported via GBBR in a pair
· The two CSI-RSs are transmitted through different TRPs at the same time
· UE is activated with multi-Rx receptions
· Other conditions are not precluded
· Whether applicability for measurement restriction relaxation shall be differentiated between GBBR and non-GBBR L1 measurement

Issue 3-2-2: Conditions that measurement restriction for L1 measurements should NOT be relaxed for multi-Rx
· Proposals
· Option 1: (Ericsson)
· When the measurement RS1 is SSB and measurement RS2 is CSI-RS without repetition ON measurement restriction cannot be removed.
· Option 2: (MediaTek)
· 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.
· Option 3: (Apple)
· For GBBR measurement:
· no measurement restriction relaxation shall be applied during the GBBR measurement.
· For non-GBBR measurement:
· for SSB based non-GBBR L1 measurement, no measurement restriction relaxation shall be applied .
· for CSI-RS based non-GBBR L1 measurement, no measurement restriction relaxation shall be applied except:
· if CSI-RSs for non-GBBR L1 measurement is reported in a previous GBBR pair, or if CSI-RSs for non-GBBR L1 measurement is QCLed typed D with the CSI-RS reported in a previous GBBR pair; and such previous GBBR is based on both resource sets with repetition OFF,
· Recommended WF
· Is option 2 agreeable? 
· Measurement restriction is applied as long as beam sweeping factor N of any one RS of the two RSs is larger than one.
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