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1. Introduction
In RAN4#92bis way forward on TCI state switching was approved [1]. In this contribution we present our views on the open issues raised in RAN4#92bis.
2. [bookmark: _GoBack]Discussion
The open issues related to TCI state switching discussed in [1] are
· [bookmark: _Hlk23861665]TCI state switching requirements for CSI-RS for CQI
· Definition of known condition
· Definition of first SSB
· QCL based issues
· RRC based TCI switching delay

TCI state switching requirements for CSI-RS for CQI
For TCI state switching requirements for CSI-RS for CQI, there was a proposal to introduce requirements in Rel-16 time frame.  Firstly, we need to understand the motivation for introducing such requirements. Also, RAN4 should discuss further if there is necessity to introduce such requirements in Rel-16. 
Proposal #1: Discuss motivation and necessity to introduce of TCI state switching requirements for CSI-RS for CQI in Rel-16

Definition of known condition
In TS 38.133, the definition of known TCI state is as:

	The TCI state is known if it has been meeting the following conditions:
-	TCI state switch command is received within [1280] ms of the last transmission of the RS resource for beam reporting or measurement for the target TCI state
-	The UE has sent at least 1 measurement report for the target TCI state
-	The TCI state remain detectable during the TCI state switching period
[bookmark: _Hlk18067072]-	The SSB associated with the TCI state remain detectable during the TCI switching period
-	SNR of the TCI state is ≥ -3dB
Otherwise, the TCI state is unknown.



In [1] the following update was proposed:
The TCI state is known if it has been meeting the following conditions:
· TCI state switch command is received within [1280] ms of the last transmission of the RS resource for beam reporting or measurement for the target TCI state
· The UE has sent at least 1 measurement report for the target TCI state within TBD ms 
· The TCI state remain detectable from the last transmission of the RS resource used for the L1-RSRP measurement reporting during the TCI state switching period
· The SSB associated with the TCI state remain detectable [with at least one spatial Rx filter] from the last transmission of the RS resource for the L1-RSRP measurement reporting during the TCI switching period
· SNR of the TCI state is ≥ -3dB

We have a 1280 ms period to define known TCI state, additional time for measurement report is unnecessary.
The TCI state and SSB associated with TCI shall remain detectable during the TCI switching delay. It would be up to the UE if it finds a better Rx beam based on other measurements for the target TCI state to switch to it. Limiting UE to use same spatial Rx filter during TCI state switching might not be helpful.
Hence, we propose not to make any changes to the definition of known TCI state.
Proposal #1: No changes are made to TCI state switching definition
Definition of first SSB
The time to first SSB needs to be clarified further as proposed in [1].
· In unknown TCI state switch with QCL Type-D
·  is time to first SSB transmission after L1-RSRP measurement by the UE
· In unknown TCI state switch involving with QCL Type-A, B, C only
·  is time to first SSB transmission after MAC CE command by the UE. 
· In RRC based known TCI state switch 
·  is time to first SSB transmission after RRC processing by the UE.

For unknown TCI state for QCL type D, the time to first SSB shall be after L1-RSRP measurement. Also need to clarify time to first SSB for MAC CE and RRC based TCI switch.
Proposal #2: Revise definition of time to first SSB for MAC CE and RRC based TCI state switch. 
QCL related issues
In [1] the following issues were raised:
· Issue 4-1: Whether  should be update to 1 when TCI state switching involves QCL-Type A, B, C only for unknown case.
· Issue 4-2: Whether the TCI state switch requirements should only apply to the case where the CSI-RS based TCI state is Type-A, B, C QCL-ed with an SSB.
We agree that TOuk should be 1 when TCI state switching involves QCL type A, B or C.
Proposal #3: Update TOuk = 1 when target TCI state switch is for QCL type A, B or C
Also, if CSI-RS for L1-RSRP measurement is not QCLed with SSB or CSI-RS for tracking, the UE cannot acquire timing for target TCI state. We propose to update the condition for TCI state switching requirement for unknown case.
Proposal #4: When CSI-RS is used for L1-RSRP measurement for unknown TCI state, the requirements shall apply only if CSI-RS is QCL A, B or C with SSB

RRC based TCI state switching delay
For RRC based TCI state switching the following issues were raised:
· Issue 5-1: Whether the delay requirement for RRC based TCI state switching is only applicable to the case that only one TCI state is configured in TCI state list in RRC reconfiguration.
· Issue 5-2: Whether to update the scheduling restriction in TCI state switch as follow: 
During the RRC based TCI state switching, the UE is not required to receive PDCCH/PDSCH or transmit PUCCH/PUSCH during the RRC reconfiguration procedure and on the OFDM symbols occupied by CSI-RS, SSB or SSB and CSI-RS QCL-ed to the target TCI state until the end of switching period.

We propose to add the above clarifications to RRC based TCI state switching requirements.
Proposal #5: Add following clarifications to RRC based TCI state switching requirements: 				1. RRC based TCI switching is only applicable when one TCI state is configured in RRC TCI state list	2. Additional scheduling restriction for CSI-RS and SSB QCLed with target TCI state

3. Conclusion
In this paper we provide our views on open issues related to TCI state switching requirements. Our proposals are summarized below:
Proposal #1: Discuss motivation and necessity to introduce of TCI state switching requirements for CSI-RS for CQI in Rel-16
Proposal #2: Revise definition of time to first SSB for MAC CE and RRC based TCI state switch. 
Proposal #3: Update TOuk = 1 when target TCI state switch is for QCL type A, B or C
Proposal #4: When CSI-RS is used for L1-RSRP measurement for unknown TCI state, the requirements shall apply only if CSI-RS is QCL A, B or C with SSB
Proposal #5: Add following clarifications to RRC based TCI state switching requirements: 				1. RRC based TCI switching is only applicable when one TCI state is configured in RRC TCI state list	2. Additional scheduling restriction for CSI-RS and SSB QCLed with target TCI state
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