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1. Introduction
During the RAN4#106 meeting the TCI state switching delay requirement has been discussed and the agreements are captured in the WF [1]. The scenarios have been fully discussed while the requirements have not been decided yet. In this paper, we give further discussion on the requirements.
2. Discussion
The agreement of the WF [1] is captured as below:
· Agreements in online session
· Group Based Reporting and s/mDCI
· Group based reporting applies to both sDCI and mDCI
· Investigate and if needed specify requirements for the following TCI state switching scenarios
· single TCI to dual TCI
· dual TCI to dual TCI
· dual TCI to single TCI
· TCI Switch triggering method:
· MAC-CE based dual TCI state switch for PDCCH reception
· DCI based dual TCI state switch for PDCSH reception
· FFS RRC triggered TCI state configuration.


For the triggering method, the MAC-CE based TCI state switch for PDCCH reception and DCI based dual TCI state switch for PDSCH reception have been confirmed. For RRC triggered TCI state configuration, currently the RRC triggered TCI state is used for only one TCI state is configured in the RRC and the only applicable scenario will be the switch from dual TCI to single TCI (RRC triggered). This has been argued as corner case, while from our understanding, the requirement is quite straight forward that the legacy RRC based TCI state switching requirement can apply.
Observation 1: The RRC triggered TCI state switching scenario can be the switch from dual TCI to single TCI (RRC triggered).
Observation 2: The legacy RRC based TCI state switching requirement can apply for above case.
For the MAC-CE based TCI state switching delay requirement, we have discussed it fully with also the different TCI state configuration of original TCI state and target TCI state and the requirement is shown in table 1 is captured as below.
Table 1: MAC CE based TCI state switching delay requirement
	Original TCI state
	Target TCI state
	Requirement

	Single TCI or
Dual TCI for PDCCH SFN
	Dual TCI for PDCCH SFN both known
	Legacy single TCI known requirement apply

	
	Dual TCI for PDCCH SFN one or both un-known
	Legacy single TCI un-known requirement apply

	Single TCI  or
Dual TCI for PDCCH non-SFN
	Dual TCI for PDCCH non-SFN 
	Legacy single TCI requirement apply for each RX chain

	Dual TCI for PDCCH SFN or
Dual TCI for PDCCH non-SFN
	Single TCI 
	Legacy single TCI requirement apply



This table 1 has clearly included all the single TCI, PDCCH SFN and PDCCH non-SFN of MAC-CE based TCI state switching and corresponding requirements are defined. We can see the legacy MAC-CE based TCI state switching delay requirements apply for each case.
Proposal 1: To agree table 1 for the MAC CE based TCI state switching delay requirement.
For the DCI based dual TCI state switch for PDCSH reception, for s-DCI, only one PDCCH will be received by the UE and correspondingly two TCI states will be received. Currently the DCI based TCI state switching is using the timeDurationForQCL to define such requirement. The timeDurationForQCL is a per feature set UE capability and hence for m-TRP scenario, it is believed that this value is not TRP specific. 
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Observation 3: The timeDurationForQCL is a per feature set UE capability and this value is not TRP specific. 
From this perspective, as currently for s-DCI scenario, the same timeDurationForQCL should apply when the PDCCH is received by UE and hence the legacy DCI based TCI state switching requirement apply.
Proposal 2: For DCI-based TCI state switching delay, the legacy DCI based requirement apply for s-DCI.
For m-DCI, each TRP transmits its own PDCCH and PDSCH. In this case, the legacy requirement apply for each TCI state switching for each TRP.
Proposal 3: For DCI-based TCI state switching delay, the legacy requirement apply for each TCI state switching for each TRP for m-DCI.
3	Conclusions
In this paper, we give further discussion on TCI state switching delay, the observations and proposals are captured as below:
Observation 1: The RRC triggered TCI state switching scenario can be the switch from dual TCI to single TCI (RRC triggered).
Observation 2: The legacy RRC based TCI state switching requirement can apply for above case.
Proposal 1: To agree table 1 for the MAC CE based TCI state switching delay requirement.
Proposal 2: For DCI-based TCI state switching delay, the legacy DCI based requirement apply for s-DCI.
Proposal 3: For DCI-based TCI state switching delay, the legacy requirement apply for each TCI state switching for each TRP for m-DCI.
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