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1	Introduction
A WF on Rel-18 FR2_multiRX_DL was approved in RAN4#108 meeting [1].
In this contribution, we further discuss the remaining issues related to TCI state switching delay with dual TCI for FR2_mulitRx_DL.
2	Discussion
2.1. DCI based TCI state switch
	Issue 2-1-3: Other proposals for further discussion
FFS:
For DCI-based TCI state switching for sDCI, there is no TCI state switching delay for the case from dual TCI to single TCI state switch when the target TCI is one of the source TCI (e.g. [RS1, RS2] to [RS1]), when UE is configured with GBBR and is NOT configured with non-GBBR.  


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. We can agree on the principle and discuss the wording in CR. The conditions can be discussed in CR drafting.
Proposal 1: For DCI-based TCI state switching for sDCI, there is no TCI state switching delay for the case from dual TCI to single TCI state switch when the target TCI is one of the source TCI. The conditions can be discussed in CR drafting.
	Issue 2-2-1: DCI based dual TCI state switch for sDCI scenario 
Agreement
· Reuse Rel-16 requirements as baseline
· FFS if additional delay is introduced on top of Rel-16 requirements
Issue 2-2-2-1: DCI based dual TCI state switch delay for mDCI is independent provided the following conditions are met:
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., requirements applicability and UE behaviour is subject to RAN1 confirmation.
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
· Companies may bring further analysis to next meeting.


For DCI based dual TCI state switch for sDCI scenario, we need to further discuss whether to consider additional delay on top of Rel-16 requirements, e.g., 250us for panel activation/deactivation operation for dual TCI switching. In Rel-16 TCI state switching, even though there is only one activation TCI state at one time, panel preparation for all candidate TCI states in the TCI state lists has already considered in the definition of requirements. 
Usually the dual TCI states triggered by single DCI are configured in the active TCI state list already, or UE has already been required to meet the requirement of timeDurationForQCL to perform PDCCH reception which includes time for beam switch/panel activation. Thus, we think it is unnecessary to extend the TCI state switching for DCI based dual TCI state switch.
Proposal 2: For DCI based dual TCI state switch for sDCI scenario, it is unnecessary to consider additional delay on top of Rel-16 requirements for TCI state switching.
RAN4 has sent LS [2] in last meeting to RAN1 to check whether there is any minimum duration defined in RAN1 specifications for duration between point B and C. We can wait for LS reply from RAN1. If RAN1 has no idea of UE behavior when gap between (DCI0, PDSCH1), (DCI1, PDSCH0) is not less than timeDurationForQCL, we suggest it is left to UE implementation.
[image: ]
Proposal 3: Wait for RAN1 reply on minimum duration defined in RAN1 specifications for duration between (DCI0, PDSCH1), (DCI1, PDSCH0) (i.e., between point B and C).
2.2. MAC CE based TCI state switch
	Issue 2-3-1: MAC-CE based PDCCH TCI state switch for s-DCI PDCCH repetition
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


For MAC-CE based PDCCH TCI state switch for s-DCI PDCCH repetition, if target dual TCI states are NOT in the active TCI state list and Tfirst_SSB is longer than the time needed for panel activation, e.g. [X]us, the legacy delay requirements apply, where Tfirst_SSB is the shorter one between Tfirst-SSB1 and Tfirst_SSB2. Otherwise [X] µs additional delay is considered because when first SSB comes within [X]us UE needs the minimum delay to active two panels for tracking the TCI states in the active TCI state list. This MAC-CE based scenario is different from DCI based scenario. We agree that RAN4 introduce the minimum requirements for above different sub-cases, and the minimum delay X could be 250us.  
Proposal 4: RAN4 introduce the minimum requirements for different sub-cases of MAC-CE based PDCCH TCI state switch for s-DCI PDCCH repetition, and the minimum additional delay X UE needs to active panels could be 250us.
	Issue 2-3-2: MAC CE based PDCCH TCI state switch for m-DCI scenario
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. 
· [bookmark: _Hlk146471600]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.


Whether simultaneous PDDCH reception for m-DCI scenario is supported by RAN1, we see one proposal on this for Rel-18 TEI is approved in last RAN1 meeting. So it seems reasonable that RAN4 should define MAC-CE based PDCCH TCI state switch for m-DCI scenarios in R18. The agreement for Issue 2-3-2 in last meeting can be confirmed.
	[bookmark: Pro1]Proposal 1 in R1-2307958 [3]: Enhanced PDCCH reception for mDCI based mTRP
 For multi-DCI based multi-TRP operation, support the following:
· QCL-TypeD prioritization rules for overlapping CORESETs is performed per coresetPoolIndex value. The TP above can be used for this purpose.
	If a UE 
-	is not provided coresetPoolIndex for first CORESETs, or is provided coresetPoolIndex with value 0 for first CORESETs, and 
-	is provided coresetPoolIndex with value 1 for second CORESETs, and
-	is provided [twoQCLTypeDforMulti-DCI]
the UE applies procedures described above independently across the first CORESETs and the second CORESETs.


· Introduce a UE capability that can indicate the UE can process more DL / UL DCIs for a CC that is configured with two coresetPoolIndex values.
· The details include whether separate FGs are needed for DL DCIs versus UL DCIs can be discussed in Rel-18 UE feature sessions. 



Observation 1: Enhanced PDCCH reception for mDCI based mTRP is supported in RAN1 in R18 TEI.
Proposal 5: RAN4 to define requirements for simultaneous PDDCH reception for m-DCI scenario in R18, and the agreement for Issue 2-3-2 in last meeting can be confirmed.

3	Conclusion
Proposal 1: For DCI-based TCI state switching for sDCI, there is no TCI state switching delay for the case from dual TCI to single TCI state switch when the target TCI is one of the source TCI. The conditions can be discussed in CR drafting.
Proposal 2: For DCI based dual TCI state switch for sDCI scenario, it is unnecessary to consider additional delay on top of Rel-16 requirements for TCI state switching.
Proposal 3: Wait for RAN1 reply on minimum duration defined in RAN1 specifications for duration between (DCI0, PDSCH1), (DCI1, PDSCH0) (i.e., between point B and C).
Proposal 4: RAN4 introduce the minimum requirements for different sub-cases of MAC-CE based PDCCH TCI state switch for s-DCI PDCCH repetition, and the minimum additional delay X UE needs to active panels could be 250us.
Observation 1: Enhanced PDCCH reception for mDCI based mTRP is supported in RAN1 in R18 TEI.
Proposal 5: RAN4 to define requirements for simultaneous PDDCH reception for m-DCI scenario in R18, and the agreement for Issue 2-3-2 in last meeting can be confirmed.
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