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1. Introduction
In this meeting, there are two email threads dedicated for FR2 multi-Rx chain DL reception, i.e., [108][207] FR2_multiRx_part1 and [108][208] FR2_multiRx_part2. Topic summaries for the two email threads [1, 2] summarized open issues for the WI.
The ad-hoc session is to handle issues captured in the two topic summaries. 
2. Discussion
[bookmark: _Hlk73468315]Question: How do we address the feature?
Option 1: Multi-Rx operation
Option 2: Different definition of multi-Rx operation in different requirements

Option 3: Reuse the wording as much as possible in RAN1 specification.
Principle: Do not use new terminology in RAN4 specification.

Structure of the requirements:
Option 1: Separate section for Multi-Rx
Option 2: Separate section for requirements for [L1-RSRP for GBBR] and dual TCI state switch. Other requirements for multi-Rx are captured in the existing requirements.


2.1 TCI state switch
Sub-topic 1-1: General principle for defining requirements 
Issue 2-1-1: The TCI state reference signals reception for T/F tracking
· Proposals
· Proposal 1: T/F tracking (Tfirst-SSB) can be updated to max(Tfirst-SSB1, Tfirst-SSB2) and is applicable for both active TCI state and MAC-CE based TCI state switch in this WI.
· Proposal 2: T/F tracking for dual TCI states switching is applicable in requirements for MAC-CE based TCI state switch delay and active TCI state list update
· Proposal 3: : T/F tracking (Tfirst-SSB) can be updated to Tlast-TRS for MAC-CE based TCI state switch delay and active TCI state list update in this WI. Last TRS means the later arrived TRS of the two TRSs for T/F tracking for two target TCIs respectively
· Recommended WF
· Discuss above proposals.

Proposed WF:
· T/F tracking for dual TCI states switching is applicable in requirements for MAC-CE based TCI state switch delay and active TCI state list update
· (Tfirst-SSB) is updated to max(Tfirst-SSB1, Tfirst-SSB2)

Issue 2-1-2: UE behaviour when dual TCI states are not supported 
· Proposals
· Proposal 1: No UE behaviour is defined when UE cannot receive dual TCI states simultaneously. It is up to NW implementation to handle the failure 
· Proposal 2: It is proposed to discuss and decide UE behaviour in case the UE does not support the two configured target TCI states simultaneously. There are two cases 
· Case 1: The network is supposed to configure two target TCI states based on UE group-based beam reporting, and the network will only configure TCI states that the UE supports.
· Case 2: If the network cannot ensure that the two configured TCI states are always supported by the UE, there are at least some UE behaviours that can be considered:
· Option 1: UE can report the two beams it can support via group-based beam reporting mechanism if it knows one or more valid beam pairs
· Option 2: UE can continue the communication with old TCI states and inform the network in its old TCI state that one of or both of target TCI states is not working or supported.
· Proposal 3: 	RAN4 to investigate the UE behaviour when it is not able to receive simultaneously on the dual TCI states
· Recommended WF
· Need further discussion. 

Proposed WF:
· No UE behavior is defined in Rel-18 multi-Rx WI when UE cannot receive dual TCI states simultaneously

Issue 2-1-3: Other proposals for further discussion
· Proposals
· Proposal 1: The switching delay can be reduced by skipping T/F tracking for the case from dual TCI to single TCI state switch when the target TCI is one of the source TCIs and it is not in the active TCI state list for PDSCH
· Proposal 2: For sDCI, for dual TCI to single TCI when the target TCI is one of the source TCI (e.g. [RS1,RS2] to [RS1]), there is no TCI switching delay when UE is configured with GBBR and is NOT configured with non-GBBR.
· Proposal 3: During a dual to single TCI state switch, if the target TCI state is also one of the source TCI states, then TCI switching delay will not apply
· Recommended WF
· Three proposals are similar. Agree on the principle and discuss the wording in CR.

Proposed WF:
· The TCI switch delay can be reduced by skipping T/F tracking for the case from dual TCI to single TCI state switch (e.g. [RS1, RS2] to [RS1]), when the target TCI is one of the source TCIs and it is not in the active TCI state list for PDSCH

Issue 2-1-4: Detectable condition
· Proposals
· 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
· Recommended WF
· Agree on the proposal.

Proposed WF:
· 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

Sub-topic 1-2: DCI based TCI state switch
Issue 2-2-1: DCI based dual TCI state switch for sDCI scenario 
<Online agreement>
· Agreement
· Reuse Rel-16 requirements as baseline
· FFS if additional delay is introduced on top of Rel-16 requirements

Issue 2-2-2: DCI based dual TCI state switch for mDCI scenario
In previous meeting following was agreed. 
•	For each of the two TCI states, the TCI state switch is assumed to be independent.
o	FFS on the definition/scope of “independency.”
[image: ]
Issue 2-2-2-1: DCI based dual TCI state switch delay for mDCI is independent provided the following conditions are met:
· Proposals:

· Option 1: gap between (DCI0, PDSCH0), (DCI1, PDSCH1) and (DCI1, PDSCH0) is larger than or equal to timeDurationForQCL
· Option 2: gap between (DCI0, PDSCH0), (DCI1, PDSCH1) is at least equal to timeDurationForQCL
· Option 3: RAN4 spec do not need to introduce any additional restrictions and NW would ensure gap between (DCI0, PDSCH0), (DCI1, PDSCH1) is at least equal to timeDurationForQCL

· Recommended WF
· Option 2 and option 3 are similar and recommend agreeing on option 2. If companies think option 1 is needed, send LS to RAN1 to introduce or clarify this limitation in RAN1 spec. 

Issue 2-2-2-2: Two TCI state switching are independent, and their delay requirement is 
· Proposals:
· Option 1: Each TCI state switch delay can reuse legacy TCI state switch requirement
· Option 2: Re-16 requirements + additional [250µs] delay 
· It is proposed to address the issue of whether additional delay is needed by UE capability. By default, a UE should support dual TCI state switching without the additional delay
· Recommended WF
Need further discussion

Discussion:
Apple: If the error cases, it is up to UE implementation how to handle it.
QC: For the error cases, e.g., scheduling the UE between C and D from TRP1, it may need to ask RAN1 for clarification.
HW: RAN4 to either define requirements for scheduling the UE with time interval longer than timedurationforQCL or ask RAN1 for clarification.
HW: the case in the figure is more common than fully overlapping case.

Agreement:
· For m-DCI based dual TCI states switch, reuse Re-16 requirements for each TCI state switch delay
· if gap between (DCI0, PDSCH0), (DCI1, PDSCH1) is not less than timeDurationForQCL
· if gap between (DCI0, PDSCH1), (DCI1, PDSCH0) is not less than timeDurationForQCL., which is subject to RAN1 confirmation.
· Whether there is restriction from RAN1 perspective and clarification on UE behavior if there is no restriction.

Issue 2-2-2-3: Other proposals for DCI based dual TCI state switch in mDCI
· [bookmark: _Toc142658990]Proposals:
· Proposal 1: In a m-DCI scenario, for DCI based TCI state switching, when UE is indicated a TCI via DCI per TRP, delay requirements can be applied independently per DCI and in case the UE cannot receive simultaneously in the time interval between the first TCI switch and the second TCI state switch, UE is expected to receive in a TDM manner during this interval.
· [bookmark: _Toc142658991]Proposal2: In mDCI scenario, TCI switching with one CORESETpoolindex does not cause interruptions on TCI states with another CORESETpoolindex. 
· Recommended WF
· Propose to discuss after the core issues are agreed in this meeting. If no time in this meeting, then it can be discussed in next meeting.   


Sub-topic 1-3: MAC CE based TCI state switch
Issue 2-3-1: MAC-CE based PDCCH TCI state switch for s-DCI PDCCH repetition
· Proposals
· Proposal 1:   For sDCI case, the legacy TCI state switching delay can be reused with the revision above for T/F tracking
· [bookmark: _Hlk143081311]Proposal 2: For MAC-CE based PDCCH TCI state switch for s-DCI PDCCH repetition, the legacy delay requirements apply if target dual TCI states are in the active TCI state list or if Tfirst_SSB is longer than [250]us when T/F tracking is needed, where Tfirst_SSB is the shorter one between Tfirst-SSB1 and Tfirst_SSB2. Otherwise, [250]us additional delay is considered
· Proposal 3: For single DCI based TCI state switch, the current requirement can be used as a baseline. In addition, it is proposed to consider 250us additional delay to accommodate potential RF and/or L1-RSRP measurement and processing constraint   	
· Proposal 4: If sDCI PDCCH repetition is agreed to be considered in the MAC-CE based PDCCH TCI state switch requirement for Rel-18 Multi-Rx WI, RAN4 need to clarify the necessity and applicability of introducing it
· Proposal 5: For MAC-CE based PDCCH TCI state switch for s-DCI PDCCH repetition, justification is needed for additional delay compared with legacy requirements
· Proposal 6: For MAC-CE based PDCCH TCI state switch for s-DCI PDCCH repetition, the requirement is defined as legacy MAC CE based TCI state switch delay + 100µs additional delay if time to first SSB (Tfirst_SSB ) is shorter than 100µs from MAC CE processing completion
· Recommended WF
· Further discuss based on the following proposal.
· For MAC-CE based PDCCH TCI state switch for s-DCI PDCCH repetition, the legacy delay requirements apply if following conditions are met.
· Target dual TCI states are in the active TCI state list; or 
· If Tfirst_SSB is longer than [100]us when T/F tracking is needed, where Tfirst_SSB is the shorter one between Tfirst-SSB1 and Tfirst_SSB2. 
· Otherwise, [100] µs additional delay is considered

Discussion:
HW: 100us is for panel activation etc. It would be too close to the SSB. We would like to keep the value open.
E///: it is not good for NW scheduling. 


Agreement:
· For MAC-CE based PDCCH TCI state switch for s-DCI PDCCH repetition [where two MAC-CEs are received in one slot], the legacy delay requirements apply if following conditions are met.
· Target dual TCI states are in the active TCI state list; or 
· If target dual TCI states are NOT in the active TCI state list and [Tfirst_SSB] is longer than [125]us, where Tfirst_SSB is the shorter one between Tfirst-SSB1 and Tfirst_SSB2. 
· FFS if requirements should be defined for the case.
· Otherwise, [125] µs additional delay is considered

Issue 2-3-2: MAC CE based PDCCH TCI state switch for m-DCI scenario
· Proposals
· [bookmark: _Hlk143081330]Proposal 1: For MAC CE based PDCCH TCI state switch for m-DCI scenario, legacy requirements apply for MAC-CE based PDCCH TCI state switch for PDCCH with coresetPoolIndex separately
· Proposal 2: if at least one of target TCIs is unknown, the L1-RSRP measurement delay during dual TCI switching shall be defined as:
· Max{TL1-RSRP_measurement_period for TCI 1,  TL1-RSRP_measurement_period for TCI 2} if the L1-RS are not colliding with each other
· (TL1-RSRP_measurement_period for TCI 1) + (TL1-RSRP_measurement_period for TCI 2) if the L1-RS are colliding with each other
· Proposal 3: For MAC-CE based PDCCH TCI state switch for m-DCI multi-TRP scenario,
· the legacy delay requirements apply
· if Tfirst_SSB is longer than 100us from MAC CE processing completion  
· Otherwise, 100µs additional delay is considered

· Recommended WF
· Further discuss based on following proposal.
· For known TCI state switch delay
· For MAC CE based PDCCH TCI state switch for m-DCI scenario, legacy requirements apply for MAC-CE based PDCCH TCI state switch for PDCCH with coresetPoolIndex separately
· if Tfirst_SSB is longer than 100us from MAC CE processing completion  
· Otherwise, 100µs additional delay is considered
· For unknown TCI state switch delay
· FFS based on conclusion of whether to define the requirements

Discussion:
Apple: we use the latter DCI to decide the ending point the dual TCI state switch, from which the UE can be scheduled simultaneously.
E:///: UE is not required to meet the requirements if both TCI sates are not switched.


Proposed WF:
· For MAC CE based PDCCH TCI state switch when PDCCHs are configured with different CoresetPoolIndex separately for m-DCI scenario, legacy requirements apply  if the following conditions are met.
· Target dual TCI states are in the active TCI state list; or 
· If Tfirst_SSB is longer than [100]us when T/F tracking is needed, where Tfirst_SSB is the shorter one between Tfirst-SSB1 and Tfirst_SSB2. 
· Otherwise, [100] µs additional delay is considered

Agreement:
· For MAC-CE based PDCCH TCI state switch when PDCCHs are configured with different CoresetPoolIndex separately for m-DCI scenario, the legacy delay requirements apply for each TCI state switch. 
· Note: new beam pair can be used only after both the two TCI states switch are completed.
· Simultaneous PDDCH reception for m-DCI scenario should be checked with RAN1.

Issue 2-3-3: Fine time tracking for MAC CE based PDCCH TCI state switch for m-DCI scenario
· Proposals
· The fine timing tracking delay shall be defined as: TOuk*(Tlast-TRS+ TTRS-proc) / NR slot length. Last TRS means the later arrived TRS of the two TRSs for T/F tracking for two target TCIs respectively.
· Recommended WF
· This issue is raised first time. Need further clarification on the need for TRS for T/F tracking instead of SSB.


Sub-topic 1-4: RRC based TCI state switch
Issue 2-4-1: Whether to define requirements for RRC based TCI state switch 
· Proposals
· Proposal 1: Not to consider RRC based TCI state switch in this WI 
· Proposal 2: Existing RRC based TCI state switch delay requirements are reused with additional clarification that it applies to multi-DCI multi-TRP scenario
· Proposal 3: RAN4 to agree that, with the existing signalling mechanism, RRC based dual TCI state switching is not possible
· Proposal 4: For a switch from s-DCI to m-DCI, RRC based TCI state switch delay requirements will apply and the legacy requirements can be reused and applied per TRP
· Proposal 5: RAN4 to define RRC based TCI activation, and the requirement should be only for mDCI based mTRP mode, specifically when there is only one TCI configured, by RRC, in a second CORESET to enable mDCI based mTRP.
· Recommended WF
· Need further clarification on RAN1/2 spec.

Discussion:
E///: we had internal check and it is not possible. If it is supported, it is fine to define the requrirements.
QC: we may need to ask RAN1 for clarification.

Agreement:
· For RRC based PDCCH TCI state switch for m-DCI scenario, legacy delay requirements apply when there is single TCI configured by RRC for a CORESET other than a CORESET with index 0.
· Further check with RAN1 if this is supported.

Sub-topic 1-5: Known conditions 
Issue 2-5-1: Requirements to be considered 
· Proposals
· Proposal 1: For dual TCI state switching, only define the requirement for the case when two indicated TCI states are known
· Proposal 2: for MAC-CE based TCI state switch delay, it is proposed to define switch delay requirements for unknown TCI state

· Recommended WF
· Need further discussion

Agreement:
· For MAC-CE based dual TCI state switch delay, delay requirements are only defined for known TCI states in Rel-18.


Issue 2-5-2: Definition of known condition 
· NO updates to last meeting agreement are proposed.  


Sub-topic 1-6: Active TCI state list update
Issue 2-6-1: Active TCI state list update Active TCI state list update delay requirement
· Proposals
· For sDCI case, 
· the existing requirement can reuse the legacy active TCI state list update requirement with the revision to T/F tracking.
· For mDCI case, 
· Option 1: as the active TCI state list is updated for each TRP, the existing requirement can be reused.
· Option 2: active TCI state list update to dual TCI states is not considered.

· Recommended WF
· Further discuss following moderator proposal
· For sDCI case, 
· the existing requirement can reuse the legacy active TCI state list update requirement with the revision to T/F tracking.
· For mDCI case, 
· as the active TCI state list is updated for each TRP, the existing requirement can be reused for each TRP.
 

Proposed WF:
· For s-DCI case, 
· The existing requirement for active TCI state list update can be reused with the update to T/F tracking.
· For m-DCI case, 
· The existing requirement for active TCI state list update can be reused with the update that it is for each TRP.


Other proposals:
· Proposals

· [bookmark: _Toc142658998]Proposal 1: Tfirst-SSB is not included in the active TCI state list update delay for a target TCI state that is already in the active TCI state list.
· Proposal 2: If the reference signals of the TCI states received in the MAC-CE for TCI state activation has QCL relation with the reference signal of the TCI state which is already a part of the active TCI state, the UE can skip synchronization for that TCI state
· Recommended WF
· Propose to discuss after the core issues are agreed in this meeting. If no time in this meeting, then it can be discussed in next meeting.  


2.2 L1-RSRP measurements
Sub-topic 2-1: General aspects.
Issue 1-1-1: Requirements to discuss and define under mutli-rx thread 2 
· L1 measurement requirements for measurements configured for GBBR 
· L1-RSRP
· Measurement period
· Requirements that do not need to be discussed due to single panel assumption for GBBR measurement
· Scheduling restriction
· Measurement restriction
· L1 measurement requirements enhancements for measurements not configured for GBBR
· L1-RSRP/L1-SINR/RLM/BFD/CBD 
· Measurement period
· Scheduling restriction
· Measurement restrictions
· Recommended WF 
· Scheduling restriction and measurement restrictions are discussed in thread 207. 
· Measurement period requirements of RLM/BFD/CBD are discussed in thread 207
· Measurement period requirements for L1-RSRP reported vis GBBR and non-GBBR are discussed in this thread. 


Issue 1-1-2: RS to be considered for L1-RSRP reported via GBBR  
<Online agreement>
· Agreement
· Do not introduce requirements for Rel-17 GBBR measurements involving both SSB and CSI-RS measurements


Issue 1-1-3: Should the RS configured for measurements reported via GBBR and used for multi-rx be configured based on L3 report?
· Proposals
· Option 1: NO, not to introduce L1 RSRP and GBBR restrictions based on previous L3 reports
· Option 1a: Group-based L1 measurement period requirements are applicable only when the configured measurement resources are expected to be received by a UE at a reasonable RSRP and SNR via a single Rx beam, i.e., the condition where the UE is expected to have found a rough Rx beam for each measurement resource in the set of the group-based L1 measurement resources
· Recommended WF
· Agree on following.
· How to configure RS for measurements reported via GBBR is NW implementation. RAN4 not to introduce any configuration restrictions.  
· Group-based L1 measurement period requirements are applicable when SNR of RS configured is above [X] dB when received with single Rx beam. X is discussed in CR or maintenance. How to capture it in spec is discussed in CR directly. 

Proposed WF:
· How to configure RS for measurements reported via GBBR is NW implementation. RAN4 not to introduce any configuration restrictions.


Sub-topic 2-2: Measurement period requirements 

Issue 1-2-1: consideration of non-simultaneous RS measurements for GBBR
In last meeting RAN4 agreed that UE assumes single panel for measurements configured for GBBR. Considering that agreement, please check if following proposals can be agreed. 
· Proposals
· Proposal 1: RAN4 to consider non-simultaneous RS measurements from different TRPs for multi–Rx L1-RSRP measurement delay.
· Proposal 2: RAN4 to consider non-simultaneous RS measurements from different TRPs for Rel-17 group-based L1-RSRP report requirements
· Recommended WF
· Agree on proposal 1 and 2.

Proposed WF:
· RAN4 to define non-simultaneous RS measurements from different TRPs for Rel-17 group-based L1-RSRP report requirements.

Issue 1-2-2: Measurement period for L1-RSRP configured for GBBR 
<Online agreement>
· Agreements
· For SSB based L1-RSRP measurements in FR2 the measurement period for GBBR defined as:
	Configuration
	TL1-RSRP_Measurement_Period_SSB (ms)

	non-DRX
	max(TReport, ceil(M*P*N)*TSSB)

	DRX cycle ≤ 320ms
	max(TReport, ceil(1.5*M*P*N)*max(TDRX,TSSB))

	DRX cycle > 320ms
	ceil(1.5*M*P*N)*TDRX

	Note 1:	TSSB = ssb-periodicityServingCell is the periodicity of the SSB-Index configured for L1-RSRP measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.
Note 2:	N is FFS



· N is FFS
· Option 1: N = [reduceNumberRxBeam] for UE supporting faster beam sweeping under multi-Rx operations; otherwise N=8. (vivo, OPPO, QC, HW, ZTE, MTK)
· Option 2: N = 8 + K, where K is the number of SSBs in each CMR set (Apple)
· FFS: For CSI-RS based L1-RSRP measurements in FR2, the existing L1-RSRP measurement period is reused when configured for GBBR.


[bookmark: _Hlk143075246]Issue 1-2-3: Measurement period for non-GBBR (i.e., measurement period of L1-RSRP not configured for GBBR)
· Proposals
· Option 1: Consider faster beam sweeping factor related enhancement
· Option 2: Do not consider enhancement to measurement period of L1-RSRP not configured for GBBR 
· Recommended WF
· Need further discussion 

Issue 1-2-4: Conditions for to measurement period reduction for L1-RSRP configured for GBBR
· Proposals
· Proposal 1: Set of conditions to be considered in the L1 measurement requirements should be discussed in the corresponding requirements by taking agreements we have already made into consideration. No general agreements are needed.
· Proposal 2: No need to define conditions of full overlap or partial overlap of RSs in the two resource sets for defining requirements for L1-RSRP configured for group-based beam reporting
· Recommended WF
· Agree on proposal 1 and 2.

Agreement:
· Set of conditions to be considered in the L1 measurement requirements should be discussed in the corresponding requirements by taking agreements we have already made into consideration. No general agreements are needed.
· No need to define conditions of full overlap or partial overlap of RSs in the two resource sets for defining requirements for L1-RSRP configured for group-based beam reporting

Issue 1-2-5: Conditions for enhanced requirements for L1-RSRP not configured with GBBR 
· Proposals
· Option 1: It is possible to enhance the measurement delay under certain conditions, e.g.:
· Condition 1 (dual TCI condition): The enhanced L1-RSRP requirements apply, provided dual TCI is configured.
· Condition 2 (intra-cell condition): The enhanced L1-RSRP requirements apply, provided the two RSs are from the same cell.
· Condition 3 (non-CA/non-DC condition): UE is not configured with CA or DC.
· Condition 4 (for overlapping): RAN4 agrees that for the enhanced L1-RSRP requirements to apply, there should be at least some overlapping OFDM symbols for RS1 and RS2. FFS how to capture this.
· Condition 5 (side conditions): The side conditions for the enhanced L1-RSRP requirements should also cover the interference conditions in the overlapping OFDM symbols for RS1 and RS2.
· Option 2: Reduced beam sweeping scaling factor is always enabled, without further conditions.
· Recommended WF
· Need further discussion

Proposed WF:
· TBA

Sub-topic 2-3: Others  
Issue 1-3-1: Shall L1-SINR requirements be defined for the multi-RX UE
· Proposals
· Option 1: Yes 
· Changes in non-group-based L1-RSRP measurement delay due to multi Rx operation are also considered for L1-SINR
· Option 2: NO
· Recommended WF
· Need further discussion

Proposed WF:
· Changes in non-group-based L1-RSRP measurement delay due to multi Rx operation are also considered for L1-SINR

Issue 1-3-1a: Measurement period for L1-SINR (based on conclusion of issue 1-3-1)	
· Proposals
· Option 1: Consider faster beam sweeping factor related enhancement
· Recommended WF
· Need further discussion 


Issue 1-3-2: When UE did not find any beam pair to report
· Proposals
· Proposal 1: No new signalling or requirements are defined for the scenario where the UE did not find any pair of beams to report
· Recommended WF
· Need further discussion

Proposed WF:
· No new signalling or requirements are defined for the scenario where the UE could not find any pair of beams to report in Rel-18 multi-Rx WI.

Issue 1-3-3: UE behaviour at transitions between single-RX and multi-RX operation  modes
· Proposals
· Proposal 1: No UE behaviour is specified for measurement requirements when there is transition between multi-Rx operation activation and deactivation.
· Proposal 2: following behaviour is specified.
· UE behaviour at switching from multi-rx: When one or more conditions are violated during the L1-RSRP measurement period so that the UE is able to continue with single rx, the UE shall continue each of the two (RS1 and RS2) L1-RSRP measurements, each with a single rx, while meeting for each measurement during the transition period the single-rx requirement.
· UE behaviour at switching to multi-rx: When all the necessary conditions for multi-rx operation become met while UE performing single-rx measurements, the UE shall meet for each measurement during the transition period and meet the multi-rx requirement after the transition period.
· Frequent drop/start: If the UE needs to drop/restart the measurement upon the switching, e.g., due to a change in some conditions, then switching should not be more frequent than at least one measurement period.
· Recommended WF
· Need further discussion 

Proposed WF:
· No UE behaviour is specified for measurement requirements when there is transition between multi-Rx operation activation and deactivation.

Issue 1-3-4: Other proposals:
· Proposals 
· Proposal 1: SSB can be configured as QCL source for CSI-RS based Rel-17 group-based beam reporting
· Proposal 1a: SSB used for non-GBBR can be configured as the source RS for CSI-RS used for GBBR if SSB is QCL’ed with CSI-RS.
· Recommended WF:
· Agree on both proposals

Proposed WF:
· SSB can be configured as QCL source for CSI-RS based Rel-17 group-based beam reporting.

2.3 RLM/BFD requirements

[bookmark: _Hlk118983296]Sub-topic 3-1: Cell specific RLM and BFD/CBD
Issue 2-1-2: Measurements on two RS resources simultaneously for cell specific RLM and BFD/CBD for multi-Rx
· Proposals
· Option 1: 
· The UE is able to perform RLM and cell specific BFD/CBD measurements on two overlapping RSs from different directions simultaneously under certain conditions. It is captured in the measurement restriction requirements.
· Option 2
· 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

Proposed WF:
· The UE is able to perform RLM and cell specific BFD measurements on two overlapping RSs from different directions simultaneously under certain conditions. It is captured in the measurement restriction requirements for CSI-RS based RLM and cell specific BFD.

Issue 2-1-4: Evaluation period requirements
· Proposals
· Option 1:
· The legacy evaluation period requirements for RLM and cell specific BFD/CBD measurements are reused for multi-Rx, i.e., no new scaling factor is introduced.
· Option 2:
· For CSI-RS based RLM/BFD/CBD measurements in FR2, the existing evaluation periods are reused under multi-Rx operations.
· For UE capable of faster beam sweeping, the reduced beam sweeping factor can be applied for defining the evaluation period of SSB based RLM/BFD measurements in FR2.
· Option 3:
· For the RLM and BFD/CBD requirements where N=8 for FR2-1 in the current requirements, use the new optional UE capability agreed for multi-Rx SSB-based L1-RSRP reporting with beam sweeping factor values {2, 4, 6}.
· Option 4:
· For SSB based RLM, the current the beam sweeping factor is N=8, so it is possible to enhance the TEvaluate_out_SSB and TEvaluate_in_SSB by faster beam sweeping factor through multi-panel Rx.
· For SSB based cell specific BFD/CBD and CSI-RS based cell specific CBD,  the current the beam sweeping factor is N=8, so it is possible to enhance the TEvaluate_out and TEvaluate_in by faster beam sweeping factor through multi-panel Rx.
· Recommended WF
· Agree on option 2 in principle. Details as in option 3 can be discussed with draft CR.

Proposed WF:
· For CSI-RS based RLM/BFD/CBD measurements in FR2, the existing evaluation periods are reused under multi-Rx operations.
· For UE capable of faster beam sweeping, the reduced beam sweeping factor can be applied for defining the evaluation period of SSB based RLM/BFD measurements in FR2.

Issue 2-1-5: Other aspects of RLM and cell specific BFD/CBD requirements for multi-Rx
· Proposals
· Option 1:
· For s-DCI scenario, reuse RLM requirements in section 8.1 of TS 38.133.
· For s-DCI scenario, reuse BFD/CBD requirements in section 8.5 of TS.38.133.
· For m-DCI scenario, reuse RLM requirements in section 8.1 of TS 38.133, with the clarification that in multi-TRP scenario, the RLM-RS for evaluating out-of-sync and in-sync may originate from two different TRPs.
· For m-DCI scenario, reuse link recovery requirements in section 8.18 of TS 38.133.
· Recommended WF
· Agree on 1st, 2nd, and 4th sub-bullet.
· Further discuss 3rd sub-bullet.


Sub-topic 3-2: TRP specific RLM and BFD/CBD
Issue 2-2-1: TRP specific BFD requirements enhancement for multi-Rx
<Online agreements>
Agreement
· PTRP=1 for CSI-RS based TRP specific BFD requirements for multi-Rx operation under following conditions,
· Both CSI-RS are not in any CSI-RS resource set with repetition ON
· UE is activated with multi-Rx operation
· Resources of the active TCI states for the two PDCCHs or PDSCHs and one PDCCH and PDSCH have been reported via GBBR in a pair
· Each CSI-RS has same QCL source as the active TCI state of the PDCCH/PDSCH [from the same TRP]
· The two CSI-RS resources in the two sets q ̅_0,0 and q ̅_0,1for beam failure detection is transmitted through different [TRPs or QCL sources] at the same time
· [Both of the CSI-RSs and both of the PDCCH/PDSCHs are transmitted at the same time]
· Note: additional conditions are not precluded


Issue 2-2-1a: TRP specific CBD requirements enhancement for multi-Rx
· Proposals
· Option 1: 
· TRP sharing factor for TRP specific CBD requirements for multi-Rx operation is not enhanced.
· Option 1a: 
· Reuse R17 TRP specific CBD requirement for multi-RX operation. Any enhancement can be discussed in future release if possible.
· Option 1c
· RAN4 to not consider simultaneously formed multiple UE Rx beam based CBD on multiple resources from two TRPs.
· Option 2: 
· For TRP-specific CBD, the evaluation period is enhanced by setting PTRP=1.
· Recommended WF
· Further discussion

Proposed WF:
· TRP sharing factor for TRP specific CBD requirements for multi-Rx operation is not enhanced.

Issue 2-2-2: Whether to enhance TRP specific BFD/CBD procedure
· Proposals
· Option 1:
· To ensure multi-RX capable UE can receive with two DL simultaneously, it is proposed to improve the existing BFD/CBD procedure and requirement by considering the following enhancements.
· New criterion for determining the candidate beam.
· Early indication of BFD to the network in case of sDCI
· Early search of new beam pair
· Option 2:
· For TRP specific link recovery, enhancement on BFD/CBD may be considered in Rel-19.
· Option 3: 
· 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.
· Recommended WF
· Further discussion. Make decision in the meeting.

Proposed WF:
· For TRP specific link recovery, enhancement on BFD/CBD may be considered in Rel-19.

2.4 Scheduling restriction / measurement restriction

Sub-topic 4-1: Scheduling restriction
Sub-topic description:
Open issues and candidate options before f2f meeting:
Issue 3-1-1: Update conditions/cases for scheduling restriction that can be relaxed for CSI-RS based L1 measurements for multi-Rx
· Option 1: 
· 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
· The CSI-RS is QCL-ed, with QCL-typeD, withhas same QCL source as the active TCI state of any one of the PDCCH/PDSCHs which are transmitted through different TRPs at the same time.
· 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.
· Option 2:
· 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 thethe other 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
· Option 3:
· 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 both of the PDCCH/PDSCHs are transmitted at the same time
· CSI-RS has same QCL source as the active TCI of the PDCCH/PDSCH from the same TRP
· 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
· Option 4:
· Update the conditions of scheduling restriction relaxation for the case PDCCH/PDSCHs are transmitted from two TRPs simultaneously:
· The CSI-RS is not in a CSI-RS resource set with repetition ON
· Resources of the active TCI states for the two PDCCHs or PDSCHs have been reported via GBBR in a pair
· CSI-RS has same QCL source as the active TCI state of one of the PDCCH/PDSCHs and are transmitted through different TRPs from another one of the PDCCH/PDSCHs at the same time
· UE is activated with multi-Rx operation
· Option 5:
· 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 and the CSI-RS is overlapped in time domain with the PDCCH/PDSCH
· 	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
· When above conditions are made, there is no scheduling restriction between the CSI-RS for L1 measurement and the PDCCH/PDSCH with the same QCL source, and there is also no scheduling restriction between the CSI-RS for L1 measurement and the PDCCH/PDSCH with different QCL source
· Option 6:
· 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
· CSI-RS has same QCL source as the active TCI state of any one of the PDCCH/PDSCHs
· Option 7:
· For the case of PDCCH/PDSCH is transmitted from one TRP, and CSI-RS is transmitted from another TRP, the scheduling restriction relaxation is also applicable with the condition that
· The CSI-RS is not in a CSI-RS resource set with repetition ON
· The CSI-RS and the PDCCH/PDSCH are transmitted through different TRPs at the same time
· The QCL source of the CSI-RS and the PDCCH/PDSCH have been reported via GBBR in a pair
· UE is activated with multi-Rx operation
· Recommended WF
· Try to reach consensus on the update of agreements in terms of re-wording. If no consensus, use the wording of agreements in the last meeting.


Issue 3-1-2: Cases whether scheduling restriction can be relaxed for L1 measurements for multi-Rx
· Option 1: 
· For UE supporting Rel-18 multi-Rx capability, scheduling restrictions relaxation is not considered for CSI-RS based RLM/BFD measurements and non-GBBR L1-RSRP measurements when PDCCH/PDSCH receptions is under multi-Rx operations.
· For UE supporting Rel-18 multi-Rx capability, scheduling restrictions relaxation is not considered for CSI-RS based CBD measurements since beam sweeping operation is always assumed for CSI-RS based CBD measurements.
· Option 2: 
· Scheduling restriction relaxation (enhancement) are applicable for CSI-RS based RLM, BFD which includes cell specific BFD and TRP specific BFD, and L1-RSRP.
· Option 3: 
· For UEs supporting simultaneous reception with mixed numerologies no scheduling restrictions are needed.
· Recommended WF
· Scheduling restriction relaxation (enhancement) is applicable for CSI-RS based RLM, BFD which includes cell specific BFD and TRP specific BFD, and non-group-based beam reporting with L1-RSRP measurements with repetition OFF.
· FFS whether scheduling restriction relaxation (enhancement) is applicable for group-based beam reporting with L1-RSRP.
· FFS: For UEs supporting simultaneous reception with mixed numerologies no scheduling restrictions are needed

Proposed WF:
· Introduce scheduling restriction relaxation (enhancement) for CSI-RS based RLM, BFD which includes cell specific BFD and TRP specific BFD, and non-group-based and group-based L1-RSRP measurements with repetition OFF. Detailed conditions are FFS.
· FFS whether scheduling restrictions are needed for UEs supporting simultaneous reception with mixed numerologies
· No scheduling restriction relaxation (enhancement) for other cases.

Issue 3-1-3: Conditions/cases that scheduling restriction for L3 measurements can be relaxed for multi-Rx
· Proposals
· Option 1: 
· Scheduling restriction/measurement restriction relaxation (enhancement) are not further discussed in Rel-18 multi-Rx WI.
· Option 1a:
· Scheduling restriction cannot be relaxed for L3 measurement due to rough/fine beam difference between L3 SMTC and data.
· Option 2:
· Scheduling restriction for L3 measurements is enhanced for multi-RX operation.
· Option 2a:
· 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.
· Recommended WF
· Per latest revised WID, agree on option 1.

Proposed WF:
· Scheduling restriction/measurement restriction relaxation (enhancement) are not further discussed in Rel-18 multi-Rx WI.

Sub-topic 4-2: Measurement restriction
Sub-topic description:
Open issues and candidate options before f2f meeting:
Issue 3-2-1: Cases whether measurement restriction for SSB based L1 measurements can be relaxed for multi-Rx
<online agreements>
· Agreement
· Introduce measurement restriction relaxation (enhancement) for CSI-RS based RLM, BFD which includes cell specific BFD and TRP specific BFD, and non-group-based and group-based L1-RSRP measurements with repetition OFF. Detailed conditions are FFS.
· FFS whether measurement restrictions are needed for UEs supporting simultaneous reception with mixed numerologies
· No measurement restriction relaxation (enhancement) for other cases.


Issue 3-2-2: Conditions that measurement restriction for CSI-RS based L1 measurements can be relaxed for multi-Rx
· Proposals
· Option 1: 
· RAN4 to apply the same principle of scheduling restriction to specify measurement restriction.
· Option 2:
· In multi-TRP operation scenario, for the case PDCCH/PDSCHs are transmitted from two TRPs simultaneously, and two CSI-RS are transmitted from different TRPs, L1 measurement restriction relaxation can be made for CSI-RS based RLM/BFD/L1-RSRP measurements with multi-Rx when following conditions are met:
· both CSI-RS are not in any CSI-RS resource set with repetition ON
· both of the CSI-RSs and both of the PDCCH/PDSCHs are transmitted at the same time
· Each CSI-RS has same QCL source as the active TCI state of the PDCCH/PDSCH from the same TRP
· 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
· Option 3:
· 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
· Option 4:
· 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, measurement restriction relaxation can be made for the CSI-RS based RLM/BFD/L1-RSRP measurements with multi-Rx when following conditions are met
· The CSI-RS for RLM/BFD/L1-RSRP or the other overlapping CSI-RS is in a resource set configured with repetition OFF
· The two CSI-RSs are transmitted through different TRPs at the same time
· the two CSI-RSs, or QCL sources of the two CSI-RSs have been reported via GBBR in a pair
· UE is indicated/configured with multi-Rx operation
· Option 5:
· For the case CSI-RS+ CSI-RS overlapped in the same OFDM symbol, measurement restriction relaxation can be made for the CSI-RS based L1 measurements when the 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
· Option 6: 
· For R18 multi-Rx DL receptions, the measurements restriction relaxation for two CSI-RS based GBBR L1-RSRP measurements can be considered under the following conditions:
· The two CSI-RSs for GBBR L1-RSRP are not included in a resource set with repetition ON.
· The two CSI-RSs have been reported as a beam pair in a reporting instance.
· The two CSI-RSs have the same QCL sources as the two activated TCI states for PDCCH/PDSCH respectively.
· UE is activated with multi-Rx operation.
· Option 7:
· 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 L1measurements 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 have been reported via GBBR in a pair.
· Option 8: 
· 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.
· Option 9:
· A measurement restriction for mTRP can be defined such that the following can be supported unless RAN4 introduces UE measurement accuracy performances in a very low SNR regime where UE may have to form an optimized beam for the reception of CSI-RS from one of the TRPs which may lead to performance degradation on the reception of the other TRP:
· 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 10: 
· For UEs supporting simultaneous reception with mixed numerologies no measurement restrictions are needed.
· Recommended WF
· Reuse the same principle of scheduling restriction, if possible.

Proposed WF:
· Reuse the same principle as for scheduling restriction.

2.5 General aspects

Sub-topic 5-1: 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: 
· In this WI, RAN4 to focus on the discussions of simultaneous reception by two active UE Rx antenna module.
· Option 2: 
· No need to specify AoA separation conditions in RRM core requirements for simultaneous reception from 2 directions.
· How Rx beams are used to receive two AoAs simultaneously is up to UE implementation.
· Option 3:
· AoA condition of ≥ 30° as a side condition should be defined for RRM requirements of FR2 multi-Rx chain..
· Option 4:
· Using a single Rx panel or multiple panels for simultaneous reception from multiple TRP transmission are possible.
· Option 5:
· Considering the group-based reporting is decided as the prerequisite of the simultaneous reception from multiple TRPs, so the assumption of multiple Rx beam from multiple TRPs is the main use case for simultaneous reception.
· Option 6:
· Scenarios where QCL type D is configured in combination with QCL type A/C are not precluded in the requirements for multi-rx operation.
· Recommended WF
· Further discussion. Make decision in the meeting.

Proposed WF:
· No need to specify AoA separation conditions in RRM core requirements for simultaneous reception from 2 directions.
· It may be captured as side condition in the test for multi-Rx operation.
· How Rx beams are used to receive two AoAs simultaneously is up to UE implementation.


Sub-topic 5-2: RRM requirements impact
Sub-topic description:
Open issues and candidate options before f2f meeting:
Issue 1-2-5: Indication of multi-Rx operation
<online agreements>
· Agreements
· Introduce a new UE assistance information to indicate to network of the UE preference on multi-Rx operation due to [power saving or] overheating purposes (i.e., UE preference on not supporting simultaneous reception with different QCL-typeD). 
· FFS on the detailed set of associated UE capabilities
· The signalling details are up to RAN2.
· Send LS to RAN2. 

Sub-topic 5-3: Applicability and conditions
Issue 1-3-3: Detectable condition of RS signals
· Proposals
· Option 1: 
· For detectable condition, all RSs in the same TCI chain for the target TCI state should remain detectable during the entire measurement/evaluation/TCI state switch period.
· Option 2:
· Detectable conditions for dual TCI state switching delay requirements are agreed and no other requirements need similar conditions. The issue can be closed.
· Option 3:
· RAN4 RRM should discuss detectability conditions for mTRP TCI state management as part of requirements of TCI state switching delay.
· Option 4:
· Instead of an explicit list of conditions in all requirements related to multi-rx, use “UE is configured with dual TCI” as a condition and refer to dual TCI requirements section for other detailed conditions, to avoid repetition in multiple parts of the spec.
· Recommended WF
· Option 2 or 3.
· Discuss option 1 and 4

Proposed WF:
· It is covered by issue 2-1-4 for TCI state switch. The issue is closed.


Issue 1-3-5: UE behaviour when a condition  becomes violated during a measurement
· Proposals
· Option 1:
· RAN4 not to define particular behavior when side conditions for multi-Rx operation are violated
· Option 2:
· When at least one of the conditions becomes violated, the UE may or may not be able to complete a measurement or evaluation procedure under multi-rx operation, e.g., depending on the procedure and the applicability condition.
· UE in multi-rx operation may need to stop and restart (in new conditions) L1 measurements or evaluations, when at least the following conditions for multi-rx operation become violated:
· Changed TCI configuration (e.g., dual TCI swapped to another dual TCI).
· UE in multi-rx operation may need to continue L1 measurements or evaluations (using a single panel), but more relaxed requirements will apply for such measurements/evaluations, when at least the following conditions for multi-rx operation become violated:
· QCL type D.
· RAN4 to discuss whether there are scenarios when a UE in multi-rx operation may need to complete L1 measurements or evaluations in multi-rx operation prior to switching to single-rx operation (e.g., UE becomes configured with CA operation or with some other operation suggesting single-rx operation).
· Recommended WF
· Further discussion

Proposed WF:
· RAN4 not to define particular behavior when side conditions for multi-Rx operation are violated

Sub-topic 5-4: UE capability
Issue 1-4-3: UE capability of simultaneousRxDataSSB-DiffNumerology
· Proposals
· Option 1:
· No need to specify new mix-numerology capability for multi-RX chain in FR2 when consider simultaneous SSB and data reception.
· Option 1a:
· The existing simultaneousRxDataSSB-DiffNumerology IE can be re-used in R18 multi-panel WI.
· Option 2: 
· A new UE capability is needed to support simultaneous reception with mixed numerologies.
· Option 2a: 
· [bookmark: _Hlk143576581]New UE capability of supporting simultaneous reception with mixed numerology from different directions with different QCL typeD RS +RS or RS + data for enhanced L1 measurements is needed depending on progress of measurement restriction and scheduling restriction requirements
· Option 3: 
· 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.
· Recommended WF
· Further discussion

Proposed WF:
· A new UE capability of supporting simultaneous reception with mixed numerology from different directions with different QCL typeD RS +RS or RS + data for enhanced L1 measurements is introduced.

Issue 1-4-4: UE capability for simultaneous reception with different QCL typeD for L1 measurements
· Proposals
· Option 1:
· A new UE capability of supporting simultaneous reception of RS and data from different directions with different QCL type D RSs for enhanced L1 measurements for multi-Rx is introduced.
· A new UE capability of supporting simultaneous reception of RS and RS from different directions with different QCL type D RSs for enhanced L1 measurements for multi-Rx is introduced, if measurement restriction is enhanced for multi-Rx.
· Option 2: 
· specify UE capability to indicate whether the UE can support simultaneous reception of data and L1 measurement
· Option 3:
· RAN4 to define new additional UE capability to indicate support of Rel-18 multi-Rx DL simultaneous reception.
· Recommended WF
· Further discussion. 

Proposed WF:
· TBA.

Issue 1-4-5: UE capability for indication of whether additional delay is needed in dual TCI state switching for multi-Rx
· Proposals
· Option 1:
· To indicate whether additional delay is needed in dual TCI state switching. By default, a UE should support dual TCI state switching without the additional delay.
· Recommended WF
· Further discussion

Proposed WF:
· TBA.

Issue 1-4-6: UE feature list
· Proposals
· Option 1:
· After RAN4 reaches conclusion on UE capabilities, details of UE feature for multi-Rx DL reception will be discussed.
· Option 2:
· UE capabilities related to multi-Rx operations shall be discussed in UE feature list.
· Recommended WF
· Further discussion

Proposed WF:
· TBA.

[bookmark: _GoBack]2.6 Receive time difference
Issue 3-1-1: Whether to consider RTD larger than CP in multi-RX WI
· Proposals
· Option 1: Do not consider MRTD > CP in this WI until MIMO evo has some conclusion could be considered in the scope of R18 Multi-RX
· Option 2: Define requirements for RTD>CP with optional UE capability for FR2 multi-Rx
· Recommended WF
· Needs further discussion. 

Issue 3-1-2: Others 
· Proposals
· Proposal 1: Requirement enhancement under discussion are also applies to RTD>CP, and specific requirements can be discussed when necessary 
· Proposal 2: Whether UE should support receive timing difference larger than CP can be part of the scope for Rel-19 multi-Rx enhancement
· Proposal 3: There is expected to be impact on beam pair selection due to different MRTD. Detailed analysis should be discussed when RAN4 makes a decision on whether to support MRTD > CP case.    
· Proposal 4: To consider MRTD larger than CP, there are many issues related to standards impact to consider, besides the UE implementation impact:
•	The value of MRTD in the network
•	UE capability
•	Scheduling restriction
•	Support of 4-layer MIMO
•	How can the UE know the actual MRTD in the network?
· Recommended WF
· Further discussion on the proposals.

Discussion:
HW: the MRTD value > CP will be defined for MIMO evo WI. 
E///: This is UE capability. If UE supports this, UE should supported multi-Rx reception if RTD>CP.
Apple: if UE has advanced UE capability, the UE can support this. But it cannot require UE to supported the advanced UE capability.
E///: different capability than for MIMO evo can be considered.
Apple: it would be realistic to be considered in future release same as some of the other issues.
HW: What the limitation to UE implementation?

Agreement:
· The requirements defined for multi-Rx are only applicable for receive timing difference (RTD) less than CP in Rel-18 multi-Rx WI.
· RAN4 understands it is important to support RTD>CP and recommend to consider in future release.
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