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[bookmark: _Toc116995841]Introduction
This contribution discusses the TCI state switch delay requirements which we believe need to be further clarified in Rel-18.
TCI state switching
DCI-based dual TCI state switch delay for m-DCI
The following was agreed in RAN4 for DCI based dual TCI state switch delay for m-DCI
	For mDCI, if the dual target TCI states are known, when a UE is configured with the higher layer parameter tci-PresentInDCI from two TRPs which is set as 'enabled' for the DCIs scheduling two PDSCHs at slot n1 and n2 respectively, UE shall be able to receive PDSCHs with target TCI states of the serving cell on which TCI state switch occurs at the first slot that is after slot n1 + timeDurationForQCL and slot n2 + timeDurationForQCL respectively, where, timeDurationForQCL is the time required by the UE to perform PDCCH reception and apply spatial QCL information received in DCI for PDSCHs processing as described in TS 38.214 [26], the value of timeDurationForQCL is defined in TS 38.331 [2]. UE shall be able to receive PDSCHs with target TCI states after slot max(n1, n2) + timeDurationForQCL. 



The requirements indicate that the UE shall receive PDSCH with target TCI states after slot max(n1, n2) + timeDurationForQCL. The text implies that the UE is not required to receive PDSCH with the target TCI state even for the TCI state whose switch has been completed as well as that the UE may continue to receive non-simultaneously even after both the TCI states are switched.  Hence, to avoid any ambiguity in the requirements specifications, we propose that last line of this text be modified as proposed:
UE shall be able to receive PDSCHs with target TCI states simultaneously after slot max(n1, n2) + timeDurationForQCL. 
[bookmark: _Toc159230928]Update the DCI based dual TCI state switch for m-DCI with “UE shall be able to receive PDSCHs with target TCI states simultaneously after slot max(n1, n2) + timeDurationForQCL”.

DCI-based dual TCI state switch delay for s-DCI
In RAN4#108bis meeting the following was agreed about s-DCI requirements
	Issue 2-2-2: For sDCI, for dual TCI to single TCI state switch, when the target TCI is one of the source TCI (e.g. [RS1,RS2] to [RS1]),
· Agreement:
· There is no TCI switching delay when UE is configured with GBBR and is NOT configured with non-GBBR 




In s-DCI when the UE has to switch from a dual TCI state to a single TCI state, in case the target TCI state is also on the TCI state currently in use (source TCI), the UE doesn’t need a switching delay. We see no reason why this scenario will be different in case a UE is configured with GBBR and non-GBBR, or only GBBR.
[bookmark: _Toc159230929]There is no TCI switching delay for a dual to single TCI state switch in s-DCI when the target TCI state is one of the source TCI states. This requirement will be same for a UE independent of whether the UE is configured with non-GBBR together with GBBR or not.
Known TCI state conditions
RAN 4 has agreed the following known conditions for s-DCI and m-DCI:
	The dual TCI state are known if the following conditions are met:
· Dual TCI states are QCL-ed with typeD to the latest reported beam pair (i.e., RS resources pair) within one group
· The dual TCI states and all the RSs in the two QCL chains remain detectable during the TCI state switching period
· SNR of the TCI state ≥ -3dB
· RS resource pair configured for dual TCI states is reported in last [1280]ms
· Editor’s nNote: FFS whether additional conditions are needed for tests.




In the RAN 4 #108-bis meeting, it was discussed that the agreed known TCI state conditions do not fully cover the scenario in m-DCI where only one TCI state is switched while the other will still continue to be used as is. We believe that this is a valid concern, since the known TCI state condition was agreed to be dependent on group-based reporting. For the UE to be able to remain in m-DCI simultaneous reception mode after TCI state switch, also in the case when only one of the two TCI states is switched, the UE should be able to receive simultaneously with the TCI states that are indicated after the TCI state switch is completed. This will then require that the UE has reported the RS associated to the target TCI state as a beam pair with the RS associated to the other TCI state that is not switched in a group-based beam report. Hence, we propose to add the following condition to the already agreed known conditions for m-DCI:
[bookmark: _Toc149898843][bookmark: _Toc159230930]Update the known dual TCI state conditions with: In m-DCI, when the UE receives a TCI state switch command for one CORESETPoolIndex while the TCI state for the other CORESETPoolIndex is not switched, the target TCI state shall be QCL-ed with type D to a RS of a resource pair within one group of which the other RS has a QCL type D relation to the TCI state not being switched.
We have made a text proposal how to capture the proposals in this contributionl in our companion CR in R4-2401437.
[bookmark: _Toc116995848]Conclusion
The following observations and proposals were made in this contribution:  
Proposal 1: Update the DCI based dual TCI state switch for m-DCI with “UE shall be able to receive PDSCHs with target TCI states simultaneously after slot max(n1, n2) + timeDurationForQCL”.
Proposal 2: There is no TCI switching delay for a dual to single TCI state switch in s-DCI when the target TCI state is one of the source TCI states. This requirement will be same for a UE independent of whether the UE is configured with non-GBBR together with GBBR or not.
Proposal 3: Update the known dual TCI state conditions with: In m-DCI, when the UE receives a TCI state switch command for one CORESETPoolIndex while the TCI state for the other CORESETPoolIndex is not switched, the target TCI state shall be QCL-ed with type D to a RS of a resource pair within one group of which the other RS has a QCL type D relation to the TCI state not being switched.
[bookmark: _Toc116995849]
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