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Requirements related to active TCI state switching were discussed at the RAN4#90bis meeting, and a way forward [1] was agreed. The way forward contain a number of open issues, mainly relating to whether the concept of known/unknown TCI state shall be applicable for PC2/3/4 as it is for PC1. In this contribution we provide out view on the open issues.
Discussion
Definition and applicability of known/unknown TCI state
The following open issues remain in [1] regarding known/unknown TCI state:Agreements
· Definition of known TCI state for UE supporting Power Class 1 
· L1-RSRP or L3-RSRP report made in [x] ms 
· The TCI state is detectable during the TCI state switching period for both known and unknown TCI state switching requirement
Open Issues
· Value of x for UE supporting Power Class 1
· Applicability of known/ unknown TCI state for UE supporting Power Class 2/3/4
· Option 1: Only unknown
· Option 2: Both known and unknown


For the applicability, we do not see why the concept of known/unknown TCI state should not apply to PC 2/3/4. If necessary, one may consider a shorter time x from last L1-RSRP or L3-RSRP reporting for the state to be considered as known, but this would only be called for if it is assumed that PC1 (FWA) is having line-of-sight to the gNB. If line-of-sight is not always the case for FWA, a changing surrounding may lead to similar challenges as mobility of PC2/3/4 devices does with respect to TCI states.
Observation 1: Unless PC1 devices always are in LOS to the gNB, changes in radio environment due to a changing surroundings result in that PC1 devices will face the same challenges as PC2/3/4 devices do in mobility with respect to TCI state handling.
Proposal 1: The concept of known/unknown beam shall be extended also to PC2/3/4 devices (Option 2). If necessary, the time since a L1-RSRP report or a L3-RSRP report for the TCI state to be considered known may be different for PC1 and PC2/3/4 devices.
Switching delay for MAC CE based TCI state activation
The following open issues remain in [1] regarding switching delay at MAC CE based TCI state activation:

Our preference is to extend the concept of known/unknown TCI state also to PC2/3/4 (Option 2), see above, hence switching delay requirements are to be introduced also for those power classes. Regarding the FFS on situations where the UE has never reported L1-RSRP or L3-RSRP for the target TCI before it receives the activation command, the network would have to assume that the TCI state is not known to the UE. This is not different from other procedures e.g. blind SCell activation or blind handover, where additional time is expected compared to had the activation been following upon reporting by the UE. Agreements
· Definition of switching delay: From the slot with PDSCH carrying the activation command to the slot when PDCCH can be received based on new TCI state
· For UE supporting Power Class 1
· Requirements are defined for known and unkown TCI state
· The switching delay for unknown case may include time for L1-RSRP measurement
· Requirement for switching delay for known case: THARQ + 3ms
Open Issues
· Requirements for known/unknown for UE supporting Power Class 2/3/4
· Option 1: Only unknown
· Option 2: known and unknown
· FFS if RAN4 need to take into account the case that UE never report L1-RSRP or L3-RSRP for target TCI to network before receiving the TCI change command

Proposal 2: Apply same MAC CE-based TCI state switching requirement for PC2/3/4 as for PC1.
Switching delay for DCI based TCI state switching
The following open issue remains in[1] regarding switching delay requirement for DCI based TCI state switching:Agreements
· Definition of switching delay: From the last symbol of PDCCH to first symbol of PDSCH
· For UE supporting Power Class 1 
· Requirements are defined for known TCI state
· No requirements for unknown TCI state
· Requirement for switching delay for known TCI state: UE capability for timeDurationForQCL 
· In RRM test for DCI based TCI state switch, PDSCH is always scheduled with lowest MCS for new TCI state
Open Issues
· FFS for UE supporting Power Class 2/3/4


Provided that the concept of known/unknown TCI state is introduced for PC2/3/4, we see no reason not to apply the same requirements as currently defined for PC1 to PC2/3/4.
Proposal 3: Apply same DCI-based TCI state switching requirement for PC2/3/4 as for PC1.
Interruptions during TCI state switching
The following open issue remains in [1] regarding interruptions during TCI state switching: Agreements
· No interruption allowed due to DCI based TCI switching except for intra-band non-contiguous CA case
· FFS on the case if the propagation time is changed due to TCI state switching
· No interruption allowed due to MAC based TCI switching except for intra-band non-contiguous CA case
· FFS on the case if the propagation time is changed due to TCI state switching
· Whether to define scheduling restriction requirement for MAC based TCI switching depends on the conclusions for MRTD.
Open Issues
· Interruption due to RRC based TCI state switch if defined
· Option 1: Yes 
· Option 2: No 


At RAN4#90bis it was agreed that RRC-based TCI switching, i.e., RRC reconfiguration of an active TCI state, shall be supported by requirements. Such reconfiguration may happen any time during the RRC procedure delay, hence the interruption shall be allowed during this time. In case the re-configured active TCI state is unknown to the UE, it will trigger beam failure recovery which hence is covered by other procedures and do not need to be accounted for in the requirement for RRC-based TCI state switching.
Proposal 4: Interruption shall be allowed for RRC-based switching of active TCI state (Option 1). The interruption length shall correspond to the allowed RRC procedure delay.
Summary and Conclusions
In this contribution we have provided our view on open issues remaining in the way forward [1] for TCI state switching requirements. Regarding distinctions between PC1 (FWA) and PC2/3/4 devices, we made the following observation:
Observation 1: Unless PC1 devices always are in LOS to the gNB, changes in radio environment due to a changing surroundings result in that PC1 devices will face the same challenges as PC2/3/4 devices do in mobility with respect to TCI state handling.
From this observation we cannot see that it would be justified to exclude PC2/3/4 devices from the concept of known/unknown TCI state as introduced for PC1. Therefore we make the following proposals: 
Proposal 1: The concept of known/unknown beam shall be extended also to PC2/3/4 devices (Option 2). If necessary, the time since a L1-RSRP report or a L3-RSRP report for the TCI state to be considered known may be different for PC1 and PC2/3/4 devices.
Proposal 2: Apply same MAC CE-based TCI state switching requirement for PC2/3/4 as for PC1.
Proposal 3: Apply same DCI-based TCI state switching requirement for PC2/3/4 as for PC1.
Proposal 4: Interruption shall be allowed for RRC-based switching of active TCI state (Option 1). The interruption length shall correspond to the allowed RRC procedure delay.
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