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1 Topic #1: General aspect
1.1 Sub-topic 1-1: Scope and scenarios

Issue 1-1-9a: Rx beam assumption for “simultaneous reception”
<Way forward >:
· 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.





1.2 Sub-topic 1-2: RRM requirements impact
Issue 1-2-1: Definition of “simultaneous reception”
<Agreement >:
· No need to discuss definition of ‘simultaneous reception’. The condition can be discussed during CR phase.

Issue 1-2-3: Beam management related
<Agreement >:
· 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.

Issue 1-2-5: Indication of multi-Rx operation
<Way forward >:
· Proposals
· Option 1: Do not introduce new dynamic or semi-static signaling for indication of applicability of multi-Rx operation
· Option 2: RAN4 to ask RAN2 to extend OverheatingAssistance mechanism to also cover multi-RX chain operation. The details are up to RAN2.

Issue 1-2-7a: RRM impact of group-based beam reporting for simultaneous reception
<Agreement >:
· The requirements for GBBR are discussed under L1-RSRP enhancement.

1.3 Sub-topic 1-3: Applicability and conditions
Issue 1-3-1: Applicability of new requirements to different QCL types
<Agreement >:
· Scenarios where QCL type D is configured in combination with QCL type A/C are not precluded in the requirements for multi-rx operation.

Issue 1-3-3: Detectable condition of RS signals
<Way forward >:
· 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.

Issue 1-3-4: Set of conditions to be considered in the L1 measurement requirements
<Way forward >:
· 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.

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
<Way forward >:
· 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).

1.4 Sub-topic 1-4: UE capability
Issue 1-4-3: UE capability of simultaneousRxDataSSB-DiffNumerology
<Way forward >:
· 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.

2 Topic #2: RLM and BFD/CBD requirements
2.1 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
<Agreement >:
· Faster beam sweeping is not applicable for CSI-RS based RLM and BFD measurements, due to N=1 in the existing requirements.

Issue 2-1-2: Measurements on two RS resources for cell specific RLM and BFD/CBD for multi-Rx
<Way forward >:
· 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.

Issue 2-1-4: Evaluation period requirements
<Way forward >:
· 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.

2.2 Sub-topic 2-2: TRP specific RLM and BFD/CBD
Issue 2-2-1: TRP specific BFD/CBD requirements enhancement for multi-Rx
<Way forward >: 
· Proposals
· Option 1: (Ericsson, Nokia, ZTE)
· Consider PTRP=1 for the TRP specific BFD/CBD requirements for multi-Rx operation.
· For multi-DCI only.
· Option 3: (QC, Huawei, Samsung, MTK)
· Reuse R17 TRP specific BFD/CBD requirement for multi-RX operation.

Issue 2-2-2: Whether to enhance TRP specific CBD procedure
<Way forward >: 
· 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.


3 Topic #3: Scheduling/Measurement restrictions
3.1 Sub-topic 3-1: Scheduling restriction
[bookmark: _Hlk127989931]Issue 3-1-1: Conditions/cases that scheduling restriction for L1 measurements can be relaxed for multi-Rx
<Agreement >: 
· In multi-TRP operation scenario, for the case PDCCH/PDSCHs are transmitted from two TRPs simultaneously, and CSI-RS is transmitted from anyone of the TRPs, scheduling restriction relaxation can be made for CSI-RS based L1 measurements with multi-Rx when following conditions are met
· 	The CSI-RS is not in a CSI-RS resource set with repetition ON
· 	The CSI-RS and one of the PDCCH/PDSCHs are transmitted through different TRPs at the same time
· 	CSI-RS has same QCL source as the active TCI state of any one of the PDCCH/PDSCHs
· 	Resources of the active TCI states for the two PDCCHs or PDSCHs have been reported via GBBR in a pair
· 	UE is activated with multi-Rx operation
· Note: The wording on the 2nd and 3rd bullet can be further polished.


Issue 3-1-2: Conditions/cases that scheduling restriction can be relaxed for SSB based measurements for multi-Rx
<Agreement >: 
· [bookmark: _GoBack]For SSB based L1 measurements, scheduling restrictions relaxation is not considered for UE supporting Rel-18 multi-Rx capability.

Issue 3-1-3: Conditions/cases that scheduling restriction for L3 measurements can be relaxed for multi-Rx
<Way forward >: 
· Proposals
· Option 1: Scheduling restriction for L3 measurements is not enhanced for multi-RX operation
· Option 2: Scheduling restriction for L3 measurements is enhanced for multi-RX operation


3.2 Sub-topic 3-1: Meaurement restriction
Issue 3-2-1: Conditions/cases that measurement restriction for L1 measurements can be removed for multi-Rx
<Way forward >: 
· Proposals
· Option 1: In multi-TRP operation scenario, when the CSI-RS for RLM/BFD/L1-RSRP measurement on one CC is in the same OFDM symbol as another CSI-RS for RLM, BFD, CBD or L1-RSRP measurement on the same CC or different CCs in the same band, measurement restriction relaxation can be made for the CSI-RS based L1 measurements with multi-Rx when following conditions are met
· The CSI-RS for RLM/BFD/L1-RSRP or the other CSI-RS in a resource set configured with repetition ON
· [The two CSI-RSs are transmitted through different TRPs at the same time]
· [QCL source of] the two CSI-RSs have been reported via GBBR in a pair
· UE is indicated/configured with multi-Rx operation
· [Other conditions are not precluded]
· Option 2: measurement restriction relaxation is up to UE implementation
· Option 3: Do not introduce measurement restriction relaxations for L1 measurements for multi-Rx chain UEs


4 CR work split
In the RAN4#106 meeting. Following agreements were made.
· Baseline L1 measurement requirements for potential multi-Rx enhancement
· For cell specific RLM: section 8.1
· For cell specific link recovery: section 8.5
· For TRP specific link recovery: section 8.18
· For L1-RSRP measurement: section 9.5.
In addition, TCI state switching requirements should be enhanced for multi-Rx:
· Baseline TCI state switch requirements for potential multi-Rx enhancement
· For TCI state switch: section 8.6


	No.
	Requirements
	Remarks
	Company

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

	2
	BFD in clause 8.5
	BFD evaluation period
BFD measurement restriction

	OPPO

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

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

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

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

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

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

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




5 Previous agreements (for information)
General:
· Deprioritize discussions on RRM requirements for CA/DC scenarios till single carrier requirements are completed.
· Spatial MIMO (either spatial diversity or spatial multiplexing) by using one panel to receive two independent signals from the same or nearly the same direction is not further discussed in RRM session.
· Scenarios for mTRP simultaneous reception is to be covered as part of scheduling restrictions/measurement restrictions, L1 measurement, and TCI state switching agenda items
· No power saving specific requirements, e.g., L1 measurements relaxation for multi-Rx operation, are considered in the WI.
· Multi-Rx architecture impact to RRM requirements can be considered on a case-by-case basis, if needed


· m-TRP scenarios for Rel-18 multi-Rx DL reception
· Focus on intra-cell multi-TRP operation scenario
· No requirements will be introduced for inter-cell multi-TRP operation in R18.
· Necessity of group-based beam reporting for simultaneous reception
· Rel-17 group-based reporting is used as a prerequisite to define requirement for simultaneous reception
· Note: Simultaneous reception term above includes Data/Data, RS/RS and Data/RS simultaneous reception cases.
· Simultaneous L3 measurements and L1 measurements
· Simultaneous L3 and L1 measurements is not supported in this release for multi-Rx.
· Note: The agreement has no impact on scheduling restriction discussion for L3 measurements. Feasibility and benefit of scheduling restriction relaxation for L3 measurements is FFS.
· Baseline L1 measurement requirements for potential multi-Rx enhancement
· For cell specific RLM: section 8.1
· For cell specific link recovery: section 8.5
· For TRP specific link recovery: section 8.18
· For L1-RSRP measurement: section 9.5.

· MRTD Handling:
· Define RRM requirements for MRTD < CP
· Note: the MRTD above is the maximum receive time difference between the signals coming from two directions on the same carrier

· Assumption on supporting 4-layer MIMO with simultaneous DL reception with two different QCL TypeD RSs
· group based reporting is one of the means to enable simultaneous reception
· companies proposing to enable simultaneous reception should bring more analysis on how this can be done
· Consider both sDCI and mDCI

· Scope and scenarios:
· Joint combination of multi-Rx chain with NR-U, RedCap and NTN are not in the scope of the WI.
· RRM requirement discussion shall be focused on the case with different QCL TypeD RSs on a single component carrier.
· Clarify the SSB and CSI-RS based simultaneous L1 measurement scenario before making conclusion on scenarios for Rel-18 multi-Rx DL reception, i.e., for simultaneous reception of different QCL type D RSs, what RSs combination(s) can be considered and which scenario(s) it is aimed at.
· General aspects:
· UE behaviour and capability of handling Rx signal level difference between two channels may be discussed in RF/demodulation session.
· Enhanced RRM requirements for multi-Rx chain UE should maintain the existing accuracy requirements.
· Whether to define RRM requirements for activation delay from a single antenna panel to multi-antenna panels should be decided after RF conclusion.
· Receive timing difference:
· Not to discuss UL transmission in R18 FR2 multi-Rx WI.
· Applicability and conditions:
· RRM requirement of simultaneous DL reception from different directions shall be defined based on the applicable condition to be specified in UE RF session.
· To clarify the requirement in new section that R18 multi-Rx is applicable for FR2-1 only, i.e., no FR2-2.

· BFD/BFR: CSI-RS based BFD/BFR is in the scope of the current WI
· Multi-Rx and other features: Do not discuss join requirements for multi-Rx and NR-U, NTN and RedCap at least until all the requirements for multi-Rx are finalized

Measurement delay:
· Faster beam sweeping is not applicable for CSI-RS based RLM and BFD measurements.

· No further discussion on TRP specific RLM as there is no such procedure in existing specification.
· For RLM with multi-Rx chain operation, the same number of samples Mout and Min are used as in Rel-17.
· For link recovery with multi-Rx chain operation, the same number of samples MBFD and MCBD are used as in Rel-17.
· For RLM with multi-Rx chain operation, the same PDCCH transmission configuration is used as in Rel-17.
· For link recovery with multi-Rx chain operation, the same PDCCH transmission configuration is used as in Rel-17.

· L1 RSRP/SINR Measurements: The number of samples assumed to define the accuracy requirements should not be changed
· Introduce enhanced RRM requirements based on faster beam sweeping with multi-Rx chains based on UE capabilities
· Option 1: Introduce beam sweeping factor reduction
· Other options not precluded
· FFS on specific conditions when enhancement apply
· FFS if any signalling is needed
· FFS on details of UE capabilities
· Do not consider enhancement to sharing factor for L3 and L1 in this WI

Measurement restriction
TBA

Scheduling restriction
· In multi-TRP operation scenario, for the case PDCCH/PDSCHs are transmitted from two TRPs simultaneously, and CSI-RS is transmitted from anyone of the TRPs, scheduling restriction relaxation can be made for CSI-RS based L1 measurements with multi-Rx when following conditions are met
· The CSI-RS is not in a CSI-RS resource set with repetition ON
· The CSI-RS and one of the PDCCH/PDSCHs are transmitted through different TRPs at the same time
· CSI-RS has same QCL source as the active TCI state of any one of the PDCCH/PDSCHs
· Resources of the active TCI states for the two PDCCHs or PDSCHs have been reported via GBBR in a pair
· UE is activated with multi-Rx operation
Note: The wording on the 2nd and 3rd bullet can be further polished.

For SSB based L1 measurements, scheduling restrictions relaxation is not possible for UE supports multi-Rx capability.

TCI state switching
· RAN4 to define TCI state switch delay requirements only for the case where to-be-activated/switched TCI state upon the TCI switch command(s) reception includes two different QCL-TypeD reference resources and the reference resources of the two TCI states are included in the group-based L1-RSRP measurement report.
· Note: This is one of the condition and other conditions are not precluded
· Note: Only for single TCI to dual TCI and dual TCI to dual TCI.
· RAN4 not to discuss TCI state switching requirements for following cases in this WI
· Dual TCI switching in SFN
· FFS: PDCCH with repetition.
· No discussion in this WI of single DCI SFN 
· No discussion in this WI of multi DCI SFN 
· Requirements for DCI based dual TCI states switch delay for PDSCH reception are defined for known case only. 
· Requirements for MAC CE based dual TCI states switch delay for PDCCH reception are defined for known case. FFS if it is to be limited to known case only.
· For active TCI state list update for addition of a new dual TCI states, legacy requirements can be used as baseline. FFS if T/F tracking for the dual TCI states are based on different SSBs.

· TCI State Switching
· Group Based Reporting and s/mDCI
· Group based reporting applies to both sDCI and mDCI
· Investigate and if needed specify requirements for the following TCI state switching scenarios
· single TCI to dual TCI
· dual TCI to dual TCI
· dual TCI to single TCI
· TCI Switch triggering method:
· MAC-CE based dual TCI state switch for PDCCH reception
· DCI based dual TCI state switch for PDCSH reception

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

UE capability
· It is RAN4 understanding that the R16 UE capability simultaneousReceptionDiffTypeD is only applicable for simultaneous PDSCH reception.
· No need to discuss simultaneousRxDataSSB-DiffNumerology-Inter-r16 in R18 multi-Rx chains WI

----EoD---
