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1	Introduction
A WF on Rel-18 FR2_multiRX_DL was approved in RAN4#108bis meeting [1].
	· Agreement:
· There is no TCI switching delay when UE is configured with GBBR and is NOT configured with non-GBBR 
· Agreements: 
· No additional delay on top of Rel-16 requirements is introduced for s-DCI based dual TCI states switch
· Agreement:
· There is no TCI switching delay when UE is configured with GBBR and is NOT configured with non-GBBR 


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 dual TCI state switch delay for mDCI
	[image: ]
Issue 2-2-2-1: DCI based dual TCI state switch delay for mDCI:
· Suggest waiting for RAN1 reply as CRs can be agreed in next meeting only. 


RAN1 reply one LS [2] in last meeting to RAN4 on issues for DCI based dual TCI state switch. 
	Question1-1: 
For the scenario depicted in Figure 1, is there any minimum duration defined in RAN1 specifications between point B and point C?
Answer: 
There is no restriction on the duration between point B and C.
Question 1-2:
What is the expected UE behaviour after point C?
Answer: 
[bookmark: _Hlk149765436]After point C, the UE would receive PDSCH0 using the TCI state conveyed in DCI0. At point D, the UE would receive PDSCH1 using the TCI state conveyed in DCI1.
Question 1-3:
Does RAN1 sees the need to define such minimum duration between B and C to address potential UE implementation complexity for some UE implementations?
Answer: 
No, RAN1 did not have a discussion on whether such restriction is necessary when the feature was specified in Rel-16.



As RAN1 has confirmed, after point C, the UE would receive PDSCH0 using the TCI state conveyed in DCI0. At point D, the UE would receive PDSCH1 using the TCI state conveyed in DCI1. There is no restriction on the duration between point B and C in RAN1 specification.
If gap between (DCI0, PDSCH1), (DCI1, PDSCH0) is not less than timeDurationForQCL, some UE may not be able to receive PDSCH0 due to preparing reception of the other PDSCH1, until point D where UE completes the switching of TCI1 for PDSCH1. From RAN4 requirements perspective, there may exist several options. 
· One option is RAN4 does not define any restriction on receiving PDSCH0 from point B to point C, and it is left to UE implementation. 
· The other option is introducing restrictions of receiving PDCSH0 during the overlapping duration of timeDurationForQCL used for preparing for PDSCH1, like the duration between point B and C in the figure, for all UEs. 
· The third option could be based on UE capability to handle the overlapping case, and for UE supporting “early-reception of PDSCH” from the first complete TCI, the reception of first coming PDSCH can be started during the processing duration of the other PDSCH/TCI, which is within timeDurationForQcl for later coming PDSCH.
In this meeting, we suggest RAN4 to discuss whether to introduce UE capability to handle reception of first prepared/activated PDSCH TCI during the overlapping duration with timeDurationForQcl for later prepared/ activated PDSCH TCI.
[image: ]
Proposal 1: RAN4 to discuss whether to introduce UE capability for reception of first prepared PDSCH during the overlapping duration with timeDurationForQcl of later prepared PDSCH.
Proposal 2: For the overlapping case of DCI based dual TCI state switching in mDCI,
· Option 1: RAN4 does not define any restriction on receiving PDSCH after each TCI switching, left to UE implementation. 
· Option 2: RAN4 to introduce restrictions for all UEs of receiving one PDCSH during the overlapping duration of timeDurationForQCL used for preparing for the other PDSCH, e.g., the duration between point B and C 
· [bookmark: _GoBack]Option 3: Introduce UE capability for PDSCH reception during overlapping duration due to mDCI based dual TCI state switching. If UE supports “early-reception of PDSCH” from the first complete TCI, the reception of first coming PDSCH can be started within timeDurationForQcl for later coming PDSCH, not impacted by processing of the other PDSCH TCI swtich. Otherwise, the reception of any PDSCH should be started after the complete of dual TCI state switching for both PDSCHs. 
2.2. MAC CE based PDCCH TCI state switch for m-DCI scenario
	[bookmark: Pro1]Question 2:
[bookmark: _Hlk146787398][bookmark: _Hlk146787358]In mDCI scenario, can network configure two PDCCH transmission simultaneously with different QCL type D which are associated with different CoresetPoolIndex to UE? 
· If yes, can UE receive two PDCCHs simultaneously with different QCL type D which are associated with different CoresetPoolIndex?
Answer: 
In Rel-18, UE can receive two PDCCHs simultaneously with different QCL typeD which are associated with different CoresetPoolIndex, subject to UE capability. This is not possible for a UE before Rel-18. 


RAN1 has agreed to introduce simultaneous PDDCH reception for m-DCI from R18. We think it is reasonable that RAN4 should define requirements in R18 maintenance stage. The logic for defining requirements for active TCI state list can be reused. 
The legacy delay requirements apply for each TCI state switch. and new beam pair can be used only after both the two TCI states switch are completed. Dual target TCI states can be used in the same slot for PDCCH or PDSCH only after both TCI states on TCI state list(s) are activated. RAN4 can further discuss this issue in this meeting.
Proposal 3: RAN4 to complete requirements in R18 maintenance stage for MAC CE based PDCCH TCI state switch for m-DCI.
Proposal 4: Reuse legacy delay requirements for each TCI state switch for MAC CE based PDCCH TCI state switch for m-DCI.
Proposal5: RAN4 to discuss whether dual target TCI states can be used in the same slot for PDCCH or PDSCH only after both TCI states on TCI state list(s) are activated.
3	Conclusion
Proposal 1: RAN4 to discuss whether to introduce UE capability for reception of first prepared PDSCH during the overlapping duration with timeDurationForQcl of later prepared PDSCH 
Proposal 2: For the overlapping case of DCI based dual TCI state switching in mDCI
· Option 1: RAN4 does not define any restriction on receiving PDSCH after each TCI switching, left to UE implementation. 
· Option 2: RAN4 to introduce restrictions for all UEs of receiving one PDCSH during the overlapping duration of timeDurationForQCL used for preparing for the other PDSCH, e.g., the duration between point B and C 
· Option 3: Introduce UE capability for PDSCH reception during overlapping duration due to mDCI based dual TCI state switching. If UE supports “early-reception of PDSCH” from the first complete TCI, the reception of first coming PDSCH can be started within timeDurationForQcl for later coming PDSCH, not impacted by processing of the other PDSCH TCI swtich. Otherwise, the reception of any PDSCH should be started after the complete of dual TCI state switching for both PDSCHs. 
Proposal 3: RAN4 to complete requirements in R18 maintenance stage for MAC CE based PDCCH TCI state switch for m-DCI.
Proposal 4: Reuse legacy delay requirements for each TCI state switch for MAC CE based PDCCH TCI state switch for m-DCI.
Proposal5: RAN4 to discuss whether dual target TCI states can be used in the same slot for PDCCH or PDSCH only after both TCI states on TCI state list(s) are activated.
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