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In this contribution, we provide our views on the remaining open issues in TCI state switching delay requirements for the multi-rx.   
Discussion
General principles
In last meeting following proposal is FFS. 
· For DCI-based TCI state switching for sDCI, there is no TCI state switching delay for the case from dual TCI to single TCI state switch when the target TCI is one of the source TCI (e.g. [RS1, RS2] to [RS1]), when UE is configured with GBBR and is NOT configured with non-GBBR.  
When UE is configured with only GBBR, UE applies same spatial filter for RS1 when it is connected to dual TCI (RS1, RS2) or single TCI (RS1). If UE is configured with non-GBBR, UE may have different spatial filter for receiving only RS1. Which may be different from RS1, RS2 reception. When non-GBBR is configured, UE may need beam application Time. Based on this analysis we think the proposal can be agreed.  
Proposal 1:  For DCI-based TCI state switching for sDCI, there is no TCI state switching delay for the case from dual TCI to single TCI state switch when the target TCI is one of the source TCI (e.g. [RS1, RS2] to [RS1]), when UE is configured with GBBR and is NOT configured with non-GBBR

DCI based TCI state switch
Multi DCI based TCI state switch: 
In last meeting, following proposals are for further discussion. 
Proposal 1: In a m-DCI scenario, for DCI based TCI state switching, when UE is indicated a TCI via DCI per TRP, delay requirements can be applied independently per DCI and in case the UE cannot receive simultaneously in the time interval between the first TCI switch and the second TCI state switch, UE is expected to receive in a TDM manner during this interval.
Proposal 2: In mDCI scenario, TCI switching with one CORESETpoolindex does not cause interruptions on TCI states with another CORESETpoolindex. 
We think proposal 1 is related to LS we sent to RAN1, and we think RAN4 can wait for Ran1 LS reply. Regarding proposal 2, panel switch for TCI state switch happens within CP and other parts of TCI state switch delay is in software processing and it does not cause interruption to other beams. Hence, we think it is fine to agree but we do not think there is any spec impact.
Proposal 2:  In mDCI scenario, TCI switching with one CORESETpoolindex does not cause interruptions on TCI states with another CORESETpoolindex. However, there is no specification impact is there for this proposal.
MAC CE based TCI state switch
sDCI PDCCH repetition
In last meeting following WF is agreed.
· For MAC-CE based PDCCH TCI state switch for s-DCI PDCCH repetition [where two MAC-CEs are received in one slot], the legacy delay requirements apply if following conditions are met.
· Target dual TCI states are in the active TCI state list; or 
· If target dual TCI states are NOT in the active TCI state list and [Tfirst_SSB] is longer than [125]us, where Tfirst_SSB is the shorter one between Tfirst-SSB1 and Tfirst_SSB2. 
· FFS if requirements should be defined for the case.
· Otherwise, [125] µs additional delay is considered

For PDCCH TCI state switch, we cannot expect the TCI states will be in PDSCH active TCI state list. Not defining requirements may be severe restriction from the NW side. Hence, we prefer to define requirements.
	If the SSB for fine time tracking arrives before UE had time to switch both the panels. As per our understanding if the UE panel is OFF, it may need additional time for following aspects. 
· Shutdown of RF chains on one panel or both panels
· Preparing the next panels to be activated 
· Ramp up the power for both panels 
· Switch on the both panels
Based on different UE implementation we expect this can be several orders of 10s of µs. We think it can take anywhere around 50 to 100 µs.  To allow different kind of UE implementations we think additional time of 100µs may be reasonable and to round off to slot length we can accept 125µs.


Regarding the additional delay, as we discussed in last meeting, we think 125µs is sufficient. Our last meeting analysis is reproduced below. 

Proposal 3:   RAN4 to agree on following.
· For MAC-CE based PDCCH TCI state switch for s-DCI PDCCH repetition where two MAC-CEs are received in one slot, the legacy delay requirements apply if following conditions are met.
i. Target dual TCI states are in the active TCI state list; or 
ii. If target dual TCI states are NOT in the active TCI state list and Tfirst_SSB1  or Tfirst_SSB2 is longer than 125us. 
· Otherwise, 125 µs additional delay is considered

 
Active TCI state list update
In last meeting following is agreed.
· For s-DCI case, 
· The existing requirement for active TCI state list update can be reused with the update to T/F tracking.
· For m-DCI case, 
· FFS: The existing requirement for active TCI state list update can be reused with the update that it is for each TRP.
We think the FFS can be removed for active TCI state list update.
Proposal 4:  For m-DCI case, the existing requirement for active TCI state list update can be reused with the update that it is for each TRP.

Summary
The following have been observed and proposed in this contribution.
Proposal 1:  For DCI-based TCI state switching for sDCI, there is no TCI state switching delay for the case from dual TCI to single TCI state switch when the target TCI is one of the source TCI (e.g. [RS1, RS2] to [RS1]), when UE is configured with GBBR and is NOT configured with non-GBBR
Proposal 2:  In mDCI scenario, TCI switching with one CORESETpoolindex does not cause interruptions on TCI states with another CORESETpoolindex. However, there is no specification impact is there for this proposal.
Proposal 3:  RAN4 to agree on following.
a. For MAC-CE based PDCCH TCI state switch for s-DCI PDCCH repetition where two MAC-CEs are received in one slot, the legacy delay requirements apply if following conditions are met.
i. Target dual TCI states are in the active TCI state list; or 
ii. If target dual TCI states are NOT in the active TCI state list and Tfirst_SSB1  or Tfirst_SSB2 is longer than 125us. 
b. Otherwise, 125 µs additional delay is considered
Proposal 4:  For m-DCI case, the existing requirement for active TCI state list update can be reused with the update that it is for each TRP.
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