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Introduction
In this paper, we present our view on TCI state switching delay requirements.
Discussion
RRC based TCI state switch
There was the following question about whether RRC based TCI state switch is supported by specification.
	Sub-topic 2-4: RRC based TCI state switch
Agreements:
· The requirements for multi-RX operation on RRC based PDCCH TCI state switch will be considered only if specifications support the procedure.
· FFS: The procedure can include TCI state switch to single TCI, or switch to Dual TCI.



The paragraph excerpted below explains how to activate TCI state when RRC configures only one TCI state for a CORESET. Specifically, “if a UE is provided a single TCI state for a CORESET” corresponds to this case, and in such a case, UE will assume DMRS of the PDCCH is QCL’ed with the DL RS configured by the one TCI state. Having said that, we do not disagree that NW will typically add more than one TCI states to a CORESET and activate one or two of them via MAC CE in most of the cases. Just for spec completeness, if needed, we support to define RRC based TCI state switch latency requirement which should be applicable only to mDCI based mTRP.
	10.1 UE procedure for determining physical downlink control channel assignment of TS38.213
[image: ]



Proposal 1: RAN4 to define RRC based TCI activation, and the requirement should be only for mDCI based mTRP mode, specifically when there is only one TCI configured, by RRC, in a second CORESET to enable mDCI based mTRP.

DCI based TCI state switch
As per RAN1 spec, the minimum time gap between scheduling PDCCH and scheduled PDSCH having different TCI states is per-TRP. If the issue brought up by companies (PDCCH-PDSCH are out-of-order across TRPs – meaning, two PDSCHs with different HARQ process IDs are present in the same slot but the respective scheduling PDCCHs are not present in the same slot) is considered valid, in order to avoid such an issue, NW may consider using a fixed common scheduling delay for the two TRPs in mDCI mode. That said, it might not be necessary to capture such a constraint in RAN4 spec. We can leave it to NW and UE implementation, and RAN4 should not define PDSCH reception performance requirements for such a scenario.

	Issue 2-2-2-1: Two TCI state switching are independent provided the DCI for TCI switch is received 
FFS:
· Option 1: No constraint is needed on the reception of TCI switch command
· Option 2: When TCI switch commands are received in the same slot
· Option 3: When TCI switch commands are received at least timeDurationForQCL apart.
· Option 3a: For mDCI, for DCI based TCI state switching for simultaneous PDSCH reception, legacy TCI switching requirements can apply independently, provided that the time offset between the reception of the latter DCI among DCIs with different corsetPoolIndex scheduling simultaneous PDSCH reception to the earlier PDSCH shall be larger than timeDurationForQCL.



Proposal 2: For DCI-based TCI switch delay in mDCI based mTRP operation, RAN4 to not add any RAN4 standalone new rule/constraint in RAN4 spec. And RAN4 should not define PDSCH reception performance requirements for the following cases:
· two PDSCHs from two TRPs overlapping in the time domain are scheduled by PDCCHs in different slots
· time gap from one of the scheduling PDCCHs to the scheduled PDSCH is shorter than timeDurationForQCL

Conclusions
In this paper, we proposed the following.

RRC based TCI state switch
Proposal 1: RAN4 to define RRC based TCI activation, and the requirement should be only for mDCI based mTRP mode, specifically when there is only one TCI configured, by RRC, in a second CORESET to enable mDCI based mTRP.

DCI based TCI state switch
Proposal 2: For DCI-based TCI switch delay in mDCI based mTRP operation, RAN4 to not add any RAN4 standalone new rule/constraint in RAN4 spec. And RAN4 should not define PDSCH reception performance requirements for the following cases:
· two PDSCHs from two TRPs overlapping in the time domain are scheduled by PDCCHs in different slots
· time gap from one of the scheduling PDCCHs to the scheduled PDSCH is shorter than timeDurationForQCL
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For a CORESET other than a CORESET with index 0, if a UE is provided a single TCI state for a CORESET, or if the
UE receives a MAC CE activation command for one or two of the provided TCI states for a CORESET, the UE
assumes that the DM-RS antenna port associated with PDCCH receptions in the CORESET is quasi co-located with the
one or more DL RS configured by the TCI states. For a CORESET with index 0, the UE expects that a CSI-RS
configured with gcl-Type set to 'typeD' in a TCI state indicated by a MAC CE activation command for the CORESET is
provided by a SS/PBCH block
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