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1. Introduction
In this meeting, there are two email threads dedicated for FR2 multi-Rx chain DL reception, i.e., [107][207] FR2_multiRx_part1 and [107][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 some of the important and controversial issues selected from the topic summary part1. 
2. Discussion
[bookmark: _Hlk73468315]2.1 Scheduling restriction for L1 measurements
Issue 3-1-1: Conditions/cases that scheduling restriction can be relaxed for CSI-RS based L1 measurements for multi-Rx
Background:
· Tentative agreement
· Do not introduce scheduling restriction relaxations for CSI-RS based L1 measurements for multi-Rx chain UEs
· Session chair: Discuss offline. If no consensus reached in this meeting, strive not to have any requirements. Come back in the 2nd round.
 In existing RLM/BFD requirements
	For CSI-RS based RLM
-	If the RLM-RS is CSI-RS which is type-D QCLed with active TCI state for PDCCH or PDSCH, and the CSI-RS is not in a CSI-RS resource set with repetition ON,
-	There are no scheduling restrictions due to radio link monitoring based on the CSI-RS.

For CSI-RS based BFD
-	For the case where no RSs are provided for BFD, or when CSI-RS is configured for BFD is explicitly configured and is type-D QCLed with active TCI state for PDCCH or PDSCH, and the CSI-RS is not in a CSI-RS resource set with repetition ON
-	There are no scheduling restrictions due to beam failure detection performed based on the CSI-RS.

For CSI-RS based L1-RSRP
	For the case where RS for L1-RSRP measurement is CSI-RS which is QCLed with active TCI state for PDCCH/PDSCH and not in a CSI-RS resource set with repetition ON, and N=1 applies as specified in clause 9.5.4.2
-	There are no scheduling restrictions due to L1-RSRP measurement performed based on the CSI-RS.




Proposals:
[image: ]

Option 1:
· In multi-TRP operation scenario, for the case PDCCH/PDSCH is transmitted from single TRP and CSI-RS is transmitted from another TRP, scheduling restriction relaxation can be made for the CSI-RS based L1 measurements (QCL-ed with GBBR resources) 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 PDCCH/PDSCH are transmitted through different TRPs at the same time
· QCL sourceof the CSI-RS and QCL source for PDCCH or PDSCH have been reported via GBBR in a pair
· CSI-RS resources in the two resource sets in the previous GBBR is configured with repetition OFF
· UE is indicated/configured with multi-Rx operation


[image: ]
· 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.
Option 2: Do not introduce scheduling restriction relaxations for CSI-RS based L1 measurements for multi-Rx chain UEs

Discussion:


Issue 3-1-2: Conditions/cases that scheduling restriction can be relaxed for SSB based measurements for multi-Rx
Proposals:
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· Option 1: For multi TRP PDCCH/PDSCH transmission scenario, scheduling restriction relaxation can be made for SSB based L1 measurements when following conditions are met
· At least one DM-RS port for the PDSCH(s) is associated with the SSB in terms of QCL-TypeD, and the SSB configured for L1 measurements is a source of one of the activated TCI states.
· UE is configured with active TCI states from two TRPs, and the association between the TCI states and the TRPs is explicitly known to the UE
· Group-based L1-RSRP measurement is configured based on L3 measurements for the same measurement resources
· Other conditions are not precluded
· [bookmark: _GoBack]Option 2: For SSB based L1 measurements, scheduling restrictions relaxation is not considered for UE supports Rel-18 multi-Rx capability.

Discussion:


Issue 3-1-3: Conditions/cases that scheduling restriction for L3 measurements can be relaxed for multi-Rx
· Proposals
· Option 1: Scheduling restriction for L3 measurements is not enhanced for multi-RX operation
· Option 1a: (MediaTek)
· Scheduling restriction for L3 measurements cannot be enhanced for multi-RX operation because UE should always be allowed to perform antenna module selection.
· Option 1b: (vivo)
· Scheduling restriction requirements for L3 measurements without gaps cannot be enhanced for multi-Rx UE.
· Option 1c: (Xiaomi)
· Not to consider the scheduling restriction enhancement for L3 measurements based on GBBR.
· Option 1d: (Huawei)
· For R18 multi-Rx DL receptions, it is suggested not to consider simultaneous data reception and L3 measurement, and the existing scheduling restrictions requirements due to L3 measurements still need to be applied.
· Option 1e: (LGE)
· Reuse existing scheduling restriction for L3 measurement based on multi-Rx chain scenario in this release
· Option 2: Scheduling restriction for L3 measurements is enhanced for multi-RX operation
· Option 2a: (ZTE)
· The PDCCH/PDSCH and L3 RS are transmitted through different TRPs at the same time;
· The PDCCH/PDSCH and L3 RS are received by different panels;
· Some side conditions on the group-based reporting can meet, i.e. the group-based reporting is valid.;
· UE and NW achieve alignment on the Rx beam sweeping pattern of L3 measurement between multiple panels. 
· Option 2b: (Apple)
· If the spatial separation is large enough between the RS for L3 measurement and the CSI-RS for TCI of PDCCH or PDSCH, no scheduling restriction shall be applied on this L3 measurement occasions. 
· UE may need to indicate scheduling restriction information to network. Details of indication and signaling can be FFS.
· RAN4 to define requirements where 1 TCI state is expected to be available for data while another is unavailable for measurements during an SMTC occasion.
· For multiRx UEs, during L3 measurements, scheduling restrictions can be relaxed during the SMTC by temporarily reducing to only 1 indicated TCI state (instead of 2), i.e. reduction of 4-layer to 2-layer
· RAN4 to define requirements where TCI state with lower RSRP or QCI is unavailable in more SMTC occasions than TCI state with higher RSRP or QCI.
· Option 2c: (Nokia)
· For multiRx UEs, during L3 measurements, scheduling restrictions can be relaxed during the SMTC by temporarily reducing to only 1 indicated TCI state (instead of 2), i.e. reduction of 4-layer to 2-layer.
· Determine scheduling restrictions based on the following rule:
· If mod(ISMTC, L+M) < M, Scheduling restrictions apply for TCI #2 and TCI#1 have no scheduling restrictions, otherwise scheduling restrictions apply for TCI #1 and TCI#2 have no scheduling restrictions
· Where ISMTC = SFN*10ms/TSMTC it he SMTC index
· L and M are the number of SMTC occasions used for TCI#1 and TCI#2, which are defined as
· L=6 and M=2 is RSRP_1-RSP_2 > X dB
· L=2 and M=6 is RSRP_2-RSRP_1 > X dB
· L=M=4 otherwise
· Recommended WF
· Discuss and decide if scheduling restriction for L3 measurements is enhanced for multi-RX operation in Rel-18.

Discussion:
· 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


2.2 measurement restriction for L1 measurements
Issue 3-2-1: Conditions that measurement restriction for L1 measurements can be relaxed for multi-Rx

Background: In existing RLM/BFD requirements
	For CSI-RS based RLM
For FR2, when the CSI-RS for RLM 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,
-	In the following cases, UE is required to measure one of but not both CSI-RS for RLM and the other CSI-RS. Longer measurement period for CSI-RS based RLM is expected, and no requirements are defined.
-	The CSI-RS for RLM or the other CSI-RS in a resource set configured with repetition ON, or 
-	The other CSI-RS is configured in q1 and beam failure is detected, or
-	The two CSI-RS-es are not QCL-ed w.r.t. QCL-TypeD, or the QCL information is not known to UE,
-	Otherwise, UE shall be able to measure the CSI-RS for RLM without any restriction.

For CSI-RS based BFD
For FR2, when the CSI-RS for CBD 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, UE is required to measure one of but not both CSI-RS for CBD measurement and the other CSI-RS. Longer evaluation period for CSI-RS based CBD measurement is expected, and no requirements are defined.

For CSI-RS based L1-RSRP
In the following cases, UE is required to measure one of but not both CSI-RS for L1-RSRP measurement and the other CSI-RS. Longer measurement period for CSI-RS based L1-RSRP measurement is expected, and no requirements are defined.
-	The CSI-RS for L1-RSRP measurement or the other CSI-RS in a resource set configured with repetition ON, or 
-	The other CSI-RS is configured in q1 and beam failure is detected, or
-	The two CSI-RS-es are not QCL-ed w.r.t. QCL-TypeD, or the QCL information is not known to UE,
-	Otherwise, UE shall be able to measure the CSI-RS for L1-RSRP measurement without any restriction.





Proposals:
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· 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



2.3 RLM/BFD requirements
Issue 2-1-1: Beam sweeping factor for cell specific RLM and BFD/CBD for multi-Rx
· Agreements
· Faster beam sweeping is not applicable for CSI-RS based RLM and BFD measurements.

Issue 2-2-1: TRP specific BFD/CBD requirements enhancement for multi-Rx
· 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.

Discussion:

Issue 2-2-2: Whether to enhance TRP specific CBD procedure
· Proposals
· Option 1: (Apple)
· It is proposed to make a decision if the issues in R4-2307348 should be addressed to ensure system performance, and if the necessary requirements can be defined to ensure the expected UE behavior.
· Option 2: (vivo)
· For TRP specific link recovery, enhancement on BFD/CBD may be considered in Rel-19.
· Option 3: (MediaTek)
· Proposal 4: Rel-17 TRP specific BFD/CBD procedure can resume the failure beam from each RSs set with different QCL type D from two TRPs. No new enhancement is needed for multi-Rx UEs.
· Option 4
· RAN4 to not consider simultaneously formed multiple UE Rx beam based RLM and BFD/CBD on multiple resources from two TRPs.
· Recommended WF
· Agree on option 2

Discussion:

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

2.4 General aspects
Issue 1-2-5: Indication of multi-Rx operation
· Tentative agreements
· 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.
· Session chair: Discuss offline. Come back in the 2nd round.
Discussion:


2.4 TCI state switch (1st ad-hoc)
Issue 2-2-1: Single DCI based TCI state switch 
Background: For sDCI PDSCH TCI state switching, following cases may occur
· single TCI to dual TCI
· dual TCI to dual TCI
· dual to single (already covered by legacy requirements so RAN4 need not discuss this case)
It is moderator understanding that we are discussing single to dual and dual to dual TCI state switching. 
· Proposals
· For sDCI PDSCH TCI state switching, RAN4 to use 
· Option 1: Rel-16 requirements 
· Option 2: Re-16 requirements + additional 250µs delay

· Recommended WF
· Need further discussion 

Discussion:
Apple: it involves multi panel on/off. Additional delay is needed.
Nokia: Reuse RAN1 specification. There is no difference for one or two panel.
Huawei: If it is for multi panel on/off, it takes much longer time. We don’t need to consider this on/off time. For dual TCI to single TCI, it is another issue.
Apple: In particular for dual TCI to dual TCI, additional delay is needed. UE may be implemented with more than two panels. 

Tentative agreements
· Option 1: Reuse Re-16 requirements for s-DCI based PDSCH TCI state switch. 
· Option 2: Re-16 delay requirements + additional [x]µs delay for s-DCI based PDSCH dual TCI state switch.


Issue 2-4-1: Whether to define requirements for RRC based TCI state switch 
· Proposals
· Proposal 1:   A switch from single TCI state to dual TCI state for PDCCH is a switch between single-DCI and multi-DCI scenarios, which involves RRC signalling. Hence, RRC based TCI state switch delay requirements will apply and requirements need to be updated for this case.  
· Proposal 2: If RAN4 agrees to define RRC based TCI activation, the requirement will be only for mDCI based mTRP mode, particularly when a second CORESET to enable mDCI based mTRP is configured by NW.
· Proposal 3: RRC triggered TCI state configuration is only considered after feasibility is confirmed.
· Proposal 4: Do not consider RRC triggered dual TCI state switching (e.g., because  RRC triggered TCI state configuration is not needed for intra-cell multi-TRP scenario).
· Proposal 5: RAN4 to agree that, with the existing signalling mechanism, RRC based dual TCI state switching is not possible or feasible.
· Proposal 6: The legacy RRC based TCI state switching requirement can apply for dual to single TCI case
· Recommended WF
· First discuss whether for which scenarios RRC based TCI state switching is possible
· Dual TCI to single TCI
· Single TCI to dual TCI
·  If RRC based is only possible for dual to single, existing requirements can be applicable. Please confirm this in meeting
Discussion:
Nokia: Single DCI to multi DCI, update is needed.
OPPO: for single TCI to dual TCI, how can it be triggered by RRC based procedure.
Ericsson: There is one TCI state is already configured. Then NW configures another TCI state. For the two Dual TCI state, if requirements should be defined.
Apple: To understand the procedures firstly.

Agreements:
· The requirements for multi-RX operation on RRC based TCI state switch will be considered only if specifications support the procedure.


2.5 TCI state switch (2nd ad-hoc)

Sub-topic 2-1: General principle for defining requirements 
Issue 2-1-1: TCI switch command reception constraints for defining requirements 
· Proposals
· Proposal 1: For MAC CE based dual TCI states switch, requirements are specified for both single-DCI PDCCH repetition and multi-DCI PDCCH.
· Proposal 2: RAN4 to define requirements for TCI state switching for simultaneous PDCCH reception when UE is provided with twoQCLTypeDforPDCCHRepetition, where the TCI state of each PDCCH is controlled by separate MAC CE.

Issue 2-1-1: The TCI state reference signals reception for T/F tracking
· Proposals
· Proposal 1: 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
· Recommended WF
Discussion:
Nokia: which requirements are we targeted for?
QC: This is general proposal. Different SSBs are sued for dual TCI states switching.
Huawei: If the two SSBs from two TRPs are overlapping, does UE still needs to measure the two SSBs simultaneously?
QC: the two SSBs are within one SSB burst.


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.
· 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 
· Proposals
· 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.
· Recommended WF
· Need further discussion. 

Issue 2-1-4: Other proposals for further discussion
· Proposals
· 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
· Recommended WF
· Agree on the above proposal.

Sub-topic 2-2: DCI based TCI state switch
Issue 2-2-2: Multi DCI based TCI state switch 
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.”

Issue 2-2-2-1: Two TCI state switching are independent provided the DCI for TCI switch is received 
· Proposals:
· 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.
· Recommended WF
Need further discussion

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: Allow 250µs additional delay to the overall delay 
· Recommended WF
Need further discussion

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
· Proposals
· Option 1:   In single-DCI scenario, legacy TCI state switching requirements apply for MAC-CE based TCI indication method for PDCCH
· Option 2: 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   
Discussion:

Agreements:
· For s-DCI based TCI state switch, legacy TCI state switching requirements apply for MAC-CE based TCI indication method for PDCCH. 

Issue 2-3-1-2: sDCI PDCCH repetition
· Proposal 1:   
· RAN4 to define requirements for TCI state switching for simultaneous PDCCH reception when UE is provided with twoQCLTypeDforPDCCHRepetition, where the TCI state of each PDCCH is controlled by separate MAC CE
·  For simultaneous PDCCH reception for PDCCH repetition, the legacy MAC CE based TCI state switching requirements can apply to each PDCCH TCI switching triggered by individual MAC CE for known case.
· Recommended WF
· Check if proposal 1 is agreeable 
Discussion:
Huawei: The difference is two MAC-CEs. The timeline for MAC-CE based TCI state switch is relaxed compared to DCI based TCI state switch.

Agreements:
· For MAC-CE based 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
· Proposals
· Proposal 1:   legacy requirements for MAC-CE based TCI state switch for PDCCH apply per TRP
· 
· Recommended WF
· Check if proposal 1 is agreeable.

Discussion:
Apple: The requirements discussed here are for known condition case.

Agreements:
· For MAC-CE based TCI state switch for m-DCI scenario, reusing legacy requirements for MAC-CE based TCI state switch for PDCCH and it applies per TRP
· FFS if the two PDSCHs of the two MAC-CEs are in the same slot.


Sub-topic 2-5: Known conditions 
Issue 2-5-1: Requirements to be considered 
· Proposals
· 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
· Recommended WF
· Discuss following in the meeting.
· If unknown dual TCI state switching can be defined, please confirm based on which report NW configures dual TCI states and how does NW know that indicated TCI states can be received simultaneously. 
· If the indicated TCI states are unknown, it may so happen that UE may not receive them simultaneously. If behaviour can be defined for this case, we can define unknown TCI state switching requirements 

Issue 2-5-2: Definition of known condition 
· Proposals
· Proposal 1: RAN4 to add the following in the existing known conditions,” In case of simultaneous reception, dual TCI states are configured based on beams reported by the UE in Rel-17 group-based L1-RSRP report”.
· The known condition of dual TCI state switch for mTRP is based on Rel-17 group-based L1-RSRP measurement and report
· Proposal 2: dual TCI states which are QCLed to beam pair reported in GBBR can be configured is preferred as it gives network more flexibility to configure TCI states, under the condition that all the RSs on the same TCI chain needs to remain detectable during TCI switching
· Proposal 3: Dual TCI state for simultaneous reception are configured based on reported beam pair or RS QCL-ed with reported beam pair reported in GBBR.
· Proposal 4:  Known TCI state definition for dual TCI states:
· The dual TCI states of reference signals were included in Rel-17 group-based beam reporting, or
· The dual TCI states which are QCL type D with the reference signals were included in Rel-17 group-based beam reporting
· Proposal 5:
· When dual TCI states are only configured based on beams reported in GBBR, dual TCI states are considered known if they are reported in GBBR and the report is sent in last 1280ms. 
· When dual TCI states which are QCLed to beam pair reported in GBBR can be configured, dual TCI states are considered known if the beam is reported in last 1280 ms and the dual TCI states are QCLed to last beam pair reported in GBBR
· Proposal 6: The TCI state is known if the following conditions are met:
-	During the period from the last transmission of the RS resource used for the L1-RSRP measurement reporting for the target TCI state to the completion of active TCI state switch, where the RS resource for L1-RSRP measurement is the RS in target TCI state or QCLed to the target TCI state
-	TCI state switch command is received within 1280 ms upon the last transmission of the RS resource for beam reporting or measurement 
-	The UE has sent at least one group-based L1-RSRP report configured with groupBasedBeamReporting or groupBasedBeamReporting-r17 and
-	the target dual TCI states are based on reported RS resources pair within one group, or
-	the target dual TCI states are QCL-ed to reported RS resources pair within one group 
-	The TCI state remains detectable during the TCI state switching period
-	The SSB associated with the TCI state remain detectable during the TCI switching period
-	SNR of the TCI state ≥ -3dB
Otherwise, the TCI state is unknown.
· Recommended WF
· Please discuss below moderator proposal to fine tune the wording or add any conditions or remove any conditions for known condition definition.
· Dual TCI states are known if the
· dual TCI states are based the on reported beam pair (i.e., RS resources pair) within one group, or
· dual TCI states are QCL-ed to reported beam pair (i.e., RS resources pair) within one group
· The dual TCI state remains detectable during the TCI state switching period
· [All the RS in the TCI chain remain detectable]
· RS configured for dual TCI states are reported in last [1280]ms

Discussion:


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.


Sub-topic 2-6: Active TCI state list update
Issue 2-6-1: Active TCI state list update
Issue 2-6-1-1: Whether to differentiate Active TCI state list update for single and multi DCI
· Proposals
· Option 1:   Yes 
· Option 2:  No 

Discussion:

Tentative agreements:
· Not to differentiate Active TCI state list update for single and multi DCI.


Issue 2-6-1-2: Active TCI state list update delay requirement
· Proposals
· Proposal 1:   For single DCI scenario, if a pair of TCI states is activated by MAC-CE command in the active TCI state list, include the first SSB of each TCI state in the activation delay
· Proposal 2: 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 3: For active TCI state list update for addition of a new dual TCI states, legacy requirements is reused if T/F tracking for the dual TCI states is based on single SSB.
· Proposal4: For active TCI state list update for addition of a new dual TCI states, the total update delay is based on SSB with longer delay if T/F tracking for the dual TCI states is based on different SSB.
· Proposal 5:  T/F tracking for the dual TCI states are based on different SSBs in this WI
· Proposal 6:  	Active TCI state list delay shall include the delay for acquiring fine timing of both the TCI states and the timing acquisition is a parallel process
· Proposal 7: For multi-DCI scenario, active TCI state list update to dual TCI states is not considered.
· Recommended WF
· Further discuss following moderator proposal
· T/F tracking for the dual TCI states are based on different SSBs in this WI [and the timing acquisition is a parallel process]. 
· Other conditions TBD during meeting discussion. 
Discussion:


Agreements:
· T/F tracking for the dual TCI states are based on different SSBs in this WI [and the timing acquisition is a parallel process]. 
· Other conditions TBD during meeting discussion. 


2.6 L1-RSRP measurement (2nd ad-hoc)

Sub-topic 1-1: Group based beam reporting (GBBR) requirements
Companies think requirements shall be introduced for group-based beam reporting. Introduce conditions so that UE reports GBBR only if the conditions are met.
Open issues and candidate options before meeting:

Issue 1-1-1: Requirements to be defined for GBBR 
· Proposals
· Proposal 1: Conditions for beam pair reporting 
· Proposal 2: L1-RSRP delay for GBBR 
· Recommended WF
· Please discuss proposal 1 and 2 in following issues

Conditions for beam pair selection:
Issue 1-1-2: Conditions for selecting beam pair to be reported in GBBR (depends on the outcome of issues 1-3-1) 
· Proposals
· Option 1: if the following conditions are met for two reference signals RS#n and RS#m:
· The experienced receive time difference between RS#n and RS#m does not exceed the UE supported maximum receive time difference 
· The difference between the RSRP level measurements from RS#n and RS#m does not exceed a threshold (e.g. X dB) 
· The combined rank when considering RS#n and RS#m is larger than the achievable rank from either RS#n or RS#m.
· Option 2: Up to UE implementation
· Option 3: AoA offset, beam reporting criterion other than the one based on RSRP, and regular UE beam reporting to inform the beam pair is usable.

· Recommended WF
· Please check in the meeting that leaving it to UE implementation is acceptable

L1-RSRP for GBBR:
Issue 1-1-4: Beam sweeping factor for GBBR  
· Proposals
· Option 1: Consider beam sweeping factor agreed for GBBR also 
· Option 2:  
· there is no need to consider faster beam sweeping for enhancing CSI-RS based L1-RSRP measurements 
· beam sweeping factor reduction for the purpose of faster beam sweeping is not suggested to be used for enhancing SSB based L1-RSRP measurements due to performance degradation and additional measurement restrictions
· Recommended WF
· Need further discussion 

Discussion:


Agreements:


Issue 1-1-5: Should the RS configured for GBBR be configured based on L3 report?
· Proposals
· 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
· Recommended WF
· Need further discussion

Issue 1-1-6: Assumptions on overlap conditions of RS measurement occasions for GBBR
· Proposals
· 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
· Recommended WF:
· Discussion is needed.


Sub-topic 1-2: L1-RSRP measurement requirements 
Issue 1-2-1: Methods to achieve faster beam sweeping 
Most companies propose that faster beam sweeping is possible if UE signals some indication or capability. 
· Proposals
· Option 1: by informing the current beam sweeping scaling factor through UE assistance information. 
· Option 2: by optional UE capability indication 
· Option 3: The beam sweeping factor reduction can be a UE capability for SSB + SSB case
· Option 4: Signal faster beam sweeping factor as a capability (e.g., it is signalled as L and not N)
· Recommended WF
· Need further discussion


Qualcomm: It is not feasible to reduce beam sweeping factor for L1-RSRP measurement.

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 
· Proposals
· Proposal 1: if UE reports faster beam sweeping by capability or signalling indication, measurement period can be reduced without any additional conditions 
· Proposal 1a: Proposal 1 + while multi-Rx chains are active 
· Proposal 2: if any one of the following conditions is 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 for each TRP, where rank > 2 is expected]
· Proposal 3:  It is possible to enhance the measurement delay under certain conditions, e.g.:
· Condition #1: UE has the multi-rx operation capability (to be replaced with the exact capability name, with a relevant reference in the specification),
· Condition #2: UE is configured with dual TCI,
· Condition #3: UE is not configured with CA or DC,
· Condition #4: The simultaneously received RSs are in PCell only, 
· Condition #5: Both RSs and their associated signals in the QCL type D infos are detectable during the entire measurement period,
· Condition #6: The RSs are configured to have common (overlapping in time) RS occasions,
· Condition #7: The side conditions, applied in the common RS occasions, hold.
· Condition #8: The measured RS is being received simultaneously with another RS, where the two RSs have QCL-TypeD with different references.
· Recommended WF
· Need further discussion


Issue 1-2-3: Candidate values for beam sweeping factor reduction:
· Proposals
· Option 1: The candidate number can be {2, 4, 6} for FR2-1.
· Option 2:  It is up to UE to report it (<8).
· Option 3:  N during SSB-based L1 measurements can be lowered to N/2
· Option 4:  Indicate in the range 1 to 4
· Recommended WF
· Need further discussion


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
· 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
Recommended WF:
Discussion is needed.

Issue 1-2-5: Other issues on Measurement period 

Issue 1-2-5-1: UE behaviour during multi-RX operation  
· Proposals
· 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.
· Recommended WF
· Need further discussion 
Issue 1-2-5-2: Measurement period 
· Proposals
· 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.


Proposal 2: Reuse existing Rel-17 requirements framework
· Recommended WF
· Need further discussion 
Discussion:


Agreements:


Issue 1-2-6: Other issues to be discussed in other thread
· Proposals
· Option 1: L1 measurement delay is considered for RLM, Link recovery procedures
· Option 2: Beam sweeping factor reduction is feasible at least for SSB-based  RLM and BFD/CBD measurement
· Option 3: The above reduced beam sweeping factor does not apply to RLM and LRL (BFD and CBD)
· Option 4: L1 measurement delay is considered for L1-RSRP, L1-SINR, group-based beam reporting, RLM, Link recovery procedures, and TCI switching.
· Recommended WF
· Suggest not to repeat discussion in this thread

Sub-topic 1-3: Others  
Issue 1-3-1: Shall L1-SINR requirements be defined for the multi-RX UE
· Proposals
· 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.
· Recommended WF
· Need further discussion

Issue 1-3-2: UE capability for simultaneous reception of data and L1
· Proposals
· Option 1: A new UE capability should 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
· Recommended WF
· Agree on option 1. Companies, please confirm if the recommended WF is OK. 

Issue 1-3-3: Whether SSB+CSI-RS is supported for GBBR
· Proposals
· Option 1: Proposal 3: RAN 4 to define requirements with a combination of SSB and CSI-RS for GBBR rel 17
· Recommended WF
· Wait for RAN1 LS reply. 

Issue 1-3-4: Conditions of the QCL configurations for CSI-RS resource used for GBBR
· Proposals
· 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.
· Recommended WF
· Need further discussion 
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with serving cell PCL.
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block in the same OFDM symbol(s), then the UE may assume that at least one DM-RS port for the PDSCH and
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