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Introduction
In this paper, we present our view on TCI and UE beam switching delay requirements.
Discussion
RRC and MAC CE based TCI state switch requirements are depicted in Figure 1. As can be seen from the figure, whether the switch is signaled by MAC CE or RRC does not have to do with how many reference signals UE requires for time/frequency tracking and UE RX beam refinement. When the requirements are categorized into two groups, one for known TCI state, and the other for unknown TCI state, we believe the relevant case for TCI state activation for dual Rx based mTRP support is “known TCI state” because it is hard to expect NW to signal the UE to activate two TCI states associated with two TRPs without recent UE measurement report on the associated reference signals. Note that RRC based TCI switching needs to be defined, if agreed, only for mDCI based mTRP, particularly when a second CORESET, to enable mDCI based mTRP mode, is configured by NW because TCI activation/switch will be done by MAC CE for the rest cases.
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Fig.1 MAC-CE and RRC based TCI state switch delay

Proposal 1: If RAN4 agrees to define RRC based TCI activation, the requirement will be only for mDCI based mTRP mode, particularly when a second CORESET to enable mDCI based mTRP is configured by NW.

Proposal 2: RAN4 to not define MAC CE based dual TCI state switch delay requirements for unknown TCI state

The existing set of conditions for known TCI state is based on L1-RSRP report, which needs to be replaced with R17 group-based L1-RSRP measurement and report for the support of simultaneous Rx based mTRP operation.

Proposal 3: The known condition of dual TCI state switch for mTRP is based on Rel-17 group-based L1-RSRP measurement and report

There can be two options (Opt-A and Opt-B in Figure 1) when defining a dual TCI state switching delay. The first option (Opt-A in Figure 1) assumes UE forms two concurrent beams or switches Rx beams from one to the other to receive the two reference signals associated with the to-be-switched two TCI states within one SSB burst, whereas the second option (Opt-B in Figure 1) assumes UE switches Rx beams across SSB bursts. We believe the first option can be feasible for the UE supporting simultaneous Rx based mTRP operation, and the requirement can be defined simply by re-defining Tfirst-SSB such that it can accommodate the two TDM’ed source SSBs.

Proposal 4: Tfirst-SSB defined for the existing TCI state switch delay requirements can be reused for dual TCI switch in mTRP if the definition of Tfirst-SSB is redefined to account for two TDM’ed source SSBs in the QCL chains with two TRPs.

Conclusions
In this paper, we proposed the following.

Proposal 1: If RAN4 agrees to define RRC based TCI activation, the requirement will be only for mDCI based mTRP mode, particularly when a second CORESET to enable mDCI based mTRP is configured by NW.
Proposal 2: RAN4 to not define MAC CE based dual TCI state switch delay requirements for unknown TCI state
Proposal 3: The known condition of dual TCI state switch for mTRP is based on Rel-17 group-based L1-RSRP measurement and report
Proposal 4: Tfirst-SSB defined for the existing TCI state switch delay requirements can be reused for dual TCI switch in mTRP if the definition of Tfirst-SSB is redefined to account for two TDM’ed source SSBs in the QCL chains with two TRPs.
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