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1	Introduction
In [1], RAN2 asks RAN1 about TCI state switching for multi-DCI multi-TRP. In this contribution, we discuss the issues.
A proposed reply LS is provided in the appendix.
[bookmark: _Ref178064866]2	Discussion
We discuss the three questions from RAN4 in the following three sections.
2.1	Question 1: timeDurationForQcl for mDCI
RAN4 provides the following illustration:
[image: ]
[bookmark: _Ref146784466]Figure 1: Example mDCI scenario
RAN4 remarks that for DCI-based TCI state switching, the duration between point A and point C should not be smaller than the UE capability timeDurationForQcl, as should the duration between point B and point D. However, it should be noted that for a UE supporting FG 16-2a-6 (Default QCL enhancement for multi-DCI based multi-TRP), the UE should be able to receive the PDSCH0 using a default QCL assumption even if the duration between point A and point C is smaller than timeDurationForQcl. We also note that in Figure 1, it appears like PDSCH0 and PDSCH1 overlap. This is only possible if the UE supports FG 16-2c: Simultaneous reception with different Type-D. However, there is no explicit question from RAN4 on overlapping transmission, although it is somewhat implied.
Then RAN4 asks if RAN1 has defined any minimum duration between point B and point C, i.e., the time between the end of the PDCCH associated with coresetPoolIndex1 and the beginning of the PDSCH scheduled by the PDCCH associated with coresetPoolIndex0.
If the UE supports FG 16-2c, there is no restriction on the time between points B and C: the UE can receive both PDCCHs and both PDSCH. If the UE does not support FG 16-2c, a transmission associated with coresetPoolIndex 0 cannot overlap in time with a transmission associated with coresetPoolIndex 1, meaning that the duration between point B and point C must be larger than 0, i.e., PDCCH1 cannot overlap with PDSCH0.
[bookmark: _Ref146788917][bookmark: _Toc146788940]If the UE supports FG 16-2c, there is no restriction on the duration between point B and C. 
[bookmark: _Ref146788919][bookmark: _Toc146788941]If the UE does not support FG 16-2c, the duration between point B and C must be larger than 0. 
RAN4 then asks what the expected UE behaviour after point C is. After point C, the UE would receive PDSCH0 using the TCI state conveyed in PDCCH0. At point D, the UE would receive PDSCH1 using the TCI state conveyed in PDCCH1, potentially at the same time as the UE receives PDSCH0. Note that simultaneous reception using different QCL TypeD assumptions is only possible if the UE supports FG 16-2c.
RAN4 then asks if RAN1 sees any need to introduce any restriction on the duration between point B and C. As mDCI mTRP is designed to allow independent operation over the two TRPs, i.e., without fast coordination of the scheduling, any additional restriction would lead to significant limitations in operation of mDCI mTRP. In fact, it is questionable if it is interesting to deploy mDCI mTRP unless the UE supports FG 16-2c. Thus, in our view, RAN1 should not introduce additional restrictions, on top of FG 16-2c. 
2.2	Question 2: Simultaneous Rx with different QCL type D
RAN4 asks if the NW can configure two PDCCH transmission simultaneously with different QCL type D which are associated with different CoresetPoolIndex, and if so, can the UE receive them.
As previously mentioned, if the UE reports that it supports FG 16-2c, the UE can simultaneously receive multiple signals with different Type-D RSs. Only if the UE reports the support of FG 16-2c, the NW can configure two overlapping PDCCH transmission with different QCL type D which are associated with different CoresetPoolIndex. If the UE does not support FG 16-2c, and the NW configures overlapping PDCCHs associated with different CoresetPoolIndex, the UE would reject the RRC configuration.
2.3	Question 3: RRC-based TCI state switch for mDCI
RAN4 asks if RRC based TCI switch (without MAC CE) is supported for mDCI mTRP. 
The NW may RRC configure a single TCI state index in each CORESET. This TCI state index can be subsequently updated using RRC, without any MAC involvement.
Conclusion
In the previous sections we made the following observations: 
Observation 1	If the UE supports FG 16-2c, there is no restriction on the duration between point B and C.
Observation 2	If the UE does not support FG 16-2c, the duration between point B and C must be larger than 0.
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1. Overall Description:
RAN1 thanks RAN2 for the LS on Dual TCI state switching in mDCI and would like to provide the following response.

For the responses, the following UE feature is important:
	[bookmark: _Hlk146892450]16-2c
	Simultaneous reception with different Type-D
	Supports simultaneous reception with different QCL Type-D RSs.
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[bookmark: _Ref146789651]Figure 1: Example mDCI scenario
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: 
If the UE supports FG 16-2c, there is no restriction on the duration between point B and C.
If the UE does not support FG 16-2c, the duration between point B and C must be larger than 0. 
Question 1-2:
What is the expected UE behaviour after point C?
Answer: 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 does not see a need to introduce any additional restriction on top of FG 16-2c.
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:
If the UE supports FG 16-2c, the UE can simultaneously receive two overlapping PDCCHs with different QCL Type D which are associated with different CORESETPoolIndex. If the UE supports FG 16-2c, the NW can configure the UE to simultaneously receive two overlapping PDCCHs 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). 
Answer: 
Yes, this is possible.
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