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1. Overall Description:
RAN1 would like to thank RAN4 for the questions in LS in R4-2314479 on Dual TCI state switching in mDCI and would like to provide the following response.

Question 1: Based on the illustration of figure 1,
· RAN4 understands that, minimum duration between point A and C should not be smaller than timeDurationForQCL, which is already defined in RAN1 specification.
· RAN4 understands that, minimum duration between point B and D should not be smaller than timeDurationForQCL, which is already defined in RAN1 specification.
· Based on RAN4 discussion, it is identified that when the duration between point B and C is smaller than timeDurationForQCL, some UE implementations may not be able to perform dual TCI state switching for simultaneous PDSCH reception with different QCL type-D. RAN4 would like to check whether there is any minimum duration defined in RAN1 specifications for duration between point B and C. 
· If No, 
· when duration between point B and C is smaller than timeDurationForQCL, what is the expected UE behaviour after point C., e.g., what are TCI states assumptions after point C to perform simultaneous PDSCH reception with different QCL type-D till the NW provides UE with new TCI state indication?
· Does RAN1 sees the need to define such minimum duration between B and C to address potential UE implementation complexity for some UE implementations. If RAN1 sees the necessity, RAN4 kindly requests RAN1 to introduce such restriction in RAN1 specification as DCI based TCI state switching requirements in RAN4 specification refers to RAN1 specification.
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Figure 1: Example mDCI scenario
Answer to Question 1: 
· From RAN1 spec perspective, minimum duration between point A and C (also between point B and point C) can be greater than/equal to or less than timeDurationForQCL. 
· If minimum duration between point A and C (also between point B and point C) is greater than/equal to timeDurationForQCL, TCI state indicated by DCI0 (DCI1) is applied to PDSCH0 (PDSCH1) transmission.
· Otherwise, if minimum duration between point A and C (also between point B and point C) is less than timeDurationForQCL,
· If the UE is configured with enableDefaultTCIStatePerCORESETPool, the DM-RS ports of PDSCH associated with a value of coresetPoolIndex of a serving cell are quasi co-located with the RS(s) with respect to the QCL parameter(s) used for PDCCH quasi co-location indication of the CORESET associated with a monitored search space with the lowest controlResourceSetId among CORESETs, which are configured with the same value of coresetPoolIndex as the PDCCH scheduling that PDSCH, in the latest slot in which one or more CORESETs associated with the same value of coresetPoolIndex as the PDCCH scheduling that PDSCH within the active BWP of the serving cell are monitored by the UE.
· Else, the DM-RS ports of PDSCH(s) of a serving cell are quasi co-located with the RS(s) with respect to the QCL parameter(s) used for PDCCH quasi co-location indication of the CORESET associated with a monitored search space with the lowest controlResourceSetId in the latest slot in which one or more CORESETs within the active BWP of the serving cell are monitored by the UE.
· Then, there is NOT any minimum duration defined in RAN1 specifications for duration between point B and C. Then, based on above-mentioned UE behavior, RAN1 does NOT identify the necessity of a new definition/requirement for such minimum duration between B and C to address potential UE implementation complexity, considering that UE complexity has been well handled by enableDefaultTCIStatePerCORESETPool (corresponding to UE capability signaling: 16-2a-6 defaultQCL-PerCORESETPoolIndex-r16).

Question 2: 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 to Question 2: Yes, RAN1 confirms that UE can receive two PDCCHs simultaneously with different QCL type D which are associated with different CoresetPoolIndex.

Question 3: Can RAN1 and RAN2 confirm if the RRC based TCI state switch (without MAC CE) is supported for the following scenario.
· Two TCI states are configured in the RRC configured TCI state list. Can UE perform PDCCH TCI state switch for individual TCI states without waiting for MAC CE command (i.e., RRC reconfiguration directly triggering TCI state switch for PDCCH for mDCI). 
[bookmark: _GoBack]Answer to Question 3: From RAN1 perspective, UE can NOT perform PDCCH TCI state switch for individual TCI states if not having MAC-CE command, since the mapping between one of those two TCI states and a CORSET/CORESET pool only can be indicated by the MAC-CE.

2. Actions:
To RAN2 group.
ACTION: 	RAN1 requests RAN4 to kindly take the above information into account.

3. Date of Next TSG-RAN WG1 Meeting:
TSG-RAN WG1 Meeting #115	November 13th – 17th, 2023		Chicago, US
TSG-RAN WG1 Meeting #116	February  26th – March 1st, 2024		Athens, GR

image1.png
corsetPoolindex 1

timeDurationForQcl |

TRP1




