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Topic #1: L1-RSRP measurements
Sub-topic 1-1: Group based beam reporting (GBBR) requirements
Conditions for beam pair selection:
Agreement
· Do not introduce additional conditions for beam pair reporting in GBBR on top of the conditions defined in RAN1 specifications in Rel-18

L1-RSRP for GBBR:
Agreement
· GBBR measurement delay requirements will be defined under assumption that UE uses a single Rx panel for measurements at one time instance 
Companies are requested to bring further analysis on L1-RSRP requirements for GBBR in next meeting


Issue 1-1-5: Should the RS configured for GBBR be configured based on L3 report?
· FFS
· Option 1: NO, not to introduce L1 RSRP and GBBR restrictions based on previous L3 reports
· Option 2: Yes, group based L1 measurement period requirements are applicable only when a valid L3 measurement report associated with the L1 measurement resources was sent during the last [5] seconds

Issue 1-1-6: Assumptions on overlap conditions of RS measurement occasions for GBBR
· FFS
· Option 1: enhanced requirements are defined only for full overlap
· Option 2: enhanced requirements are defined also for partial overlap (the exact reduction for partial overlap is FFS)
· Option 3: RAN4 to consider non-simultaneous RS measurements from different TRPs for Rel-17 group-based L1-RSRP report requirements

Sub-topic 1-2: L1-RSRP measurement requirements 
Issue 1-2-1: Methods to achieve faster beam sweeping 
Agreements:
RAN4 to define new optional UE capability for beam sweeping factor reduction for SSB-based L1-RSRP measurement if the UE is capable of multi-Rx operation.

Issue 1-2-2: Conditions under which beam sweeping reduction is possible that will in turn translates to measurement period reduction 
FFS:
· It is possible to enhance the measurement delay under certain conditions, e.g.:
· UE has indicated optional UE capability for beam sweeping factor reduction for SSB-based L1-RSRP measurement and UE has the multi-rx operation capability. 
· Condition #2: UE is configured with dual TCI,
· Condition #3: UE is not configured with CA or DC,
· Condition #4: The simultaneously received RSs are in PCell only, 
· Condition #5: Both RSs and their associated signals in the QCL type D infos are detectable during the entire measurement period,
· Condition #6: The RSs are configured to have common (overlapping in time) RS occasions,
· Condition #7: The side conditions, applied in the common RS occasions, hold.
· Condition #8: The measured RS is being received simultaneously with another RS, where the two RSs have QCL-TypeD with different references.

Issue 1-2-3: Candidate values for beam sweeping factor reduction:
Agreements:
The candidate number can be {2, 4, 6} for FR2-1.

Issue 1-2-4: Assumptions on overlap conditions of RS measurement occasions for L1-RSRP
FFS:
· Option 1: enhanced requirements are defined only for full overlap
· Option 2: enhanced requirements are defined also for partial overlap (the exact reduction for partial overlap is FFS)
· Option 3: RAN4 to consider non-simultaneous RS measurements from different TRPs for multi Rx L1-RSRP measurement delay

Issue 1-2-5: Other issues on Measurement period 
Issue 1-2-5-1: UE behaviour during multi-RX operation  
FFS
· Proposal 1: UE shall continue measurements when switching to/from multi-rx operation occurs during the measurement period, but the more relaxed requirements (between the corresponding legacy and multi-rx requirements) shall apply for the impacted measurement period.
· Proposal 2: If the UE needs to drop/restart the measurement upon the switching, then switching should not be more frequent than at least one measurement period.
 
Issue 1-2-5-2: Measurement period 
FFS
· Proposal 1: For multi-rx operation, the measurement period is enhanced by a new scaling parameter L, to account for simultaneous reception of different RSs. L=1 for non-simultaneous reception, L=TBD<1 (e.g., L=½ ) when multi-rx operation is activated and the necessary conditions for multi-rx operation are met.
	Configuration
	TL1-RSRP_Measurement_Period_CSI-RS (ms) 

	non-DRX
	max(TReport, ceil(M*P*N*L)*TCSI-RS)

	DRX cycle ≤ 320ms
	max(TReport, ceil(1.5*M*P*N*L)*max(TDRX,TCSI-RS))

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

	Note 1:	TCSI-RS is the periodicity of CSI-RS configured for L1-RSRP measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.
Note 2:	the requirements are applicable provided that the CSI-RS resource configured for L1-RSRP measurement is transmitted with Density = 3.




Sub-topic 1-3: Others  
Issue 1-3-1: Shall L1-SINR requirements be defined for the multi-RX UE
· FFS
· Option 1: Yes 
· Proposal 1: Changes in non-group-based L1-RSRP measurement delay due to multi-Rx operation are also considered for L1-SINR
· Proposal 2: RAN4 to discuss the need of group based SINR reporting for simultaneous reception and inform RAN1 in case it is needed
· Option 2: NO
· Proposal 3: Not discuss this issue because L1-SINR is not supported by Rel-17 group-based reporting.

Issue 1-3-2: UE capability for simultaneous reception of data and L1
· FFS
· Option 1: A new UE capability may be needed to indicate whether the UE can support simultaneous reception of data and L1 measurement. However, final decisions on UE capability are postponed until the relevant requirement nears its completion and the impact on UE implementation is clearly understood

Issue 1-3-3: Whether SSB+CSI-RS is supported for GBBR
· FFS based on RAN1 reply LS

Issue 1-3-4: Conditions of the QCL configurations for CSI-RS resource used for GBBR
· FFS
· Option 1: RAN4 needs to investigate the conditions of the QCL configurations for CSI-RS resource used for group-based L1-RSRP measurements.
· E.g. FFS whether SSB used for non-GBBR can be configured as the source RS for CSI-RS used for GBBR.
Topic #2: TCI state switch

Sub-topic 2-1: General principle for defining requirements 

Issue 2-1-1: The TCI state reference signals reception for T/F tracking
Agreements:
· Tfirst-SSB defined for the existing TCI state switch delay requirements can be reused for dual TCI switch in mTRP if the definition of Tfirst-SSB is redefined to account for two TDM’ed source SSBs in the QCL chains with two TRPs
· FFS which requirements, e.g., MAC-CE based, active TCI state list update, can be applied.
· [bookmark: _Hlk135950734]Tfirst-SSB1 is the first SSB for one TCI state of dual TCI states, and Tfirst-SSB2 is the first SSB for the other TCI state of dual TCI states after TCI state switch command.

Issue 2-1-3: UE behaviour when TCI states are not supported 
· FFS
· Proposal 1: RAN4 to investigate the UE behaviour when it is not able to receive simultaneously on the dual TCI states.
· 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.
Issue 2-1-4: Other proposals for further discussion
FFS
· 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

Sub-topic 2-2: DCI based TCI state switch
Issue 2-2-1: Single DCI based TCI state switch 
FFS: 
· Option 1: Reuse Re-16 requirements for s-DCI based PDSCH TCI state switch. 
· Option 2: Re-16 delay requirements + additional [250]µs delay for s-DCI based PDSCH dual TCI state switch.


Issue 2-2-2: Multi DCI based TCI state switch 
Issue 2-2-2-1: Two TCI state switching are independent provided the DCI for TCI switch is received 
FFS:
· Option 1: No constraint is needed on the reception of TCI switch command
· Option 2: When TCI switch commands are received in the same slot
· Option 3: When TCI switch commands are received at least timeDurationForQCL apart.
· Option 3a: For mDCI, for DCI based TCI state switching for simultaneous PDSCH reception, legacy TCI switching requirements can apply independently, provided that the time offset between the reception of the latter DCI among DCIs with different corsetPoolIndex scheduling simultaneous PDSCH reception to the earlier PDSCH shall be larger than timeDurationForQCL.
Issue 2-2-2-2: Two TCI state switching are independent, and their delay requirement is 
FFS: 
· Option 1: Reuse Re-16 requirements for s-DCI based PDSCH TCI state switch. 
· Option 2: Re-16 delay requirements + additional [250]µs delay for s-DCI based PDSCH dual TCI state switch.

Sub-topic 2-3: MAC CE based TCI state switch
Issue 2-3-1: Single DCI (sDCI)
Issue 2-3-1-1: sDCI non-SFN without PDCCH repetition
Agreements:
For MAC-CE based PDCCH TCI state switch for s-DCI scenario, legacy TCI state switching requirements apply for MAC-CE based PDCCH TCI indication method for PDCCH. 
	
Issue 2-3-1-2: sDCI PDCCH repetition
Agreements:
For MAC-CE based PDCCH TCI state switch for s-DCI PDCCH repetition, the requirement is defined with the delay in current requirement [+ [250]us additional delay].

Issue 2-3-2: Multi-DCI (mDCI) non-SFN
Agreements:
For MAC-CE based PDCCH TCI state switch for m-DCI scenario, reusing legacy requirements for MAC-CE based PDCCH TCI state switch and it applies per TRP
· FFS if the two PDSCHs carrying the two MAC-CEs are in the same slot. If the two PDSCHs carrying the two MAC-CEs are in the same slot, consider [250]us additional delay.


Sub-topic 2-4: RRC based TCI state switch
Agreements:
· The requirements for multi-RX operation on RRC based PDCCH TCI state switch will be considered only if specifications support the procedure.
· FFS: The procedure can include TCI state switch to single TCI, or switch to Dual TCI.

Sub-topic 2-5: Known conditions 
Agreements:
· Dual TCI states are known if the
· dual TCI states are QCL-ed to reported beam pair (i.e., RS resources pair) within one group
· All the RSs in the QCL chain remain detectable
· The dual TCI states remains detectable during the TCI state switching period
· RSs configured for dual TCI states are reported in last [1280]ms
Note: FFS whether additional conditions are needed for tests.

Issue 2-5-1: Requirements to be considered 
FFS
· Proposal 1: For MAC-CE based TCI state switch delay, define requirements also for unknown target TCI state
· Proposal 2: RAN4 to not define MAC CE based dual TCI state switch delay requirements for unknown TCI state
· If RRC requirements are defined, consider only known case
Sub-topic 2-6: Active TCI state list update
Issue 2-6-1: Active TCI state list update
FFS: Not to differentiate Active TCI state list update for s-DCI and m-DCI scenarios.
Issue 2-6-1-2: Active TCI state list update delay requirement
Use following agreement to derive the equation for TCI state list update
· Tfirst-SSB defined for the existing TCI state switch delay requirements can be reused for dual TCI switch in mTRP if the definition of Tfirst-SSB is redefined to account for two TDM’ed source SSBs in the QCL chains with two TRPs
· Tfirst-SSB1 is the first SSB for one TCI state of dual TCI states, and Tfirst-SSB2 is the first SSB for the other TCI state of dual TCI states after TCI state switch command.


Topic #3: Receive time difference
Issue 3-1-1: Whether to consider RTD larger than CP in multi-RX WI
· FFS
· Proposal 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.
· Proposal 2: Define requirements for RTD>CP with optional UE capability for FR2 multi-Rx.
· Requirement enhancement under discussion are also applies to RTD>CP, and specific requirements can be discussed when necessary
· Proposal 2a: For intra cell multi–RX FR2 MRTD > CP, assume MRTD or 8 µs and MTTD or 8.5 µs, for a capable UE.
· Proposal 3: Whether UE should support receive timing difference larger than CP as an optional capability can be part of R19 scope discussion when RAN starts to discuss the R19 RAN4 package.
Issue 3-1-2: Others 
· FFS
· Proposal 1: For mTRP GBBR, UE should select Beam pair RSs that have relative receive time difference not exceeding the UE supported maximum receive time difference
· Proposal 2: 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 3: 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?
